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The Brush *>a 

Runabout MOU 



r J*HE contractor needs a rcli* 
^ able means of getting from 
place to place to oversee his 
work * 

The Brush appeals to him 
because it is quick f dependable 
and particularly suited to get- 
ting through crowded city streets 



with the least loss of time . // 



- earns its cost easily. 



OESN'T the Brush fie your 
needs as well as it does the con- 
■ ractors — if you must go quickly 
place to place? 

To any one who loses valuable 
time in a business day by the slow* 

F ness of ordinary means of city traf- 
fic — 'the Brush will pay for itself in 
t no time. 

l It means more business calls™ 
[ more business done— relief from the 
frets of city crowds— better health, 
better temper — Better results- 
more money, 

f Whether contractor, architect, 
or artisan — whether salesman, so- 
licitor or collector — whether mer- 
chant or manufacturer — it will save 
you time and earn its keep as an 
aide in your business. 



T)UT the Brush isn’t only a busi- 
^ ness mail's car. It is useful to 
others — the physician, the farmer — 
in business, or as a family car. 

Here its dependability, its sim- 
plicity, its durability, its adaptabil- 
ity, commend it. To many, they 
are more important than its low 
first cost and economy in operation. 

Dependability has been repeat- 
edly proven in public contests — in 
letters from enthusiastic owners. 
The famous 9 -year -old Louis 
Abernathy proved its simplicity 
when he drove it from New York 
all the way to Oklahoma, Its busi- 
ness record proves its durability. Its 
use by young and old in the families 
of owners proves its adaptability for 
both business and pleasure. 





Let us send you detailed data on Every man' s Car. 

BRUSH RUNABOUT COMPANY 

AVijiOif Cf ih? United Slain Motor Company 



3/rrtikifi Papular Mechanics 



8 



POPULAR MECHANICS ADVERTISING SECTION 







LEARN TO RUN/REPAIR 

AUTOMOBILES FOR 



Sarne? 

LDFIELD 

a AV ft: 

STHE BE 

In Fa A TEAjCri;**| 

OTHERS CA 

ttJf AND E Afl 



Wtiy iluh't you te,ifD tills rrofeslOn ajicI 
dtju.b]e yaur ■kiitiryt 1 1 yuu nsasicr this 
prolcsslou you arc inrfcptudsat- Repair- 
men and Chauffeurs apt needed ih every 
t&wn road city uE the country. 

My lyfltffl positively the only 
nyeifm in the world that qa b« auc- 
ceesfiilly taught by mail, 

My ay atom of reachtuE by laUiLl is a 
New Idea— it's rfaffierenl Ircin. ethers. 1 
will so ili -ru'.ijjiilv train you th»t ynu wEll 
not only able- to drive a car, but y™ 

un repair moion. overhaul car*, re- 
pair i ires, atepalr launch eneinca. re- 
pair stationary ^Itollflt 4nEif1FI — you 

co util ho into the repair tujmen- 
and also ar£ «« and engines. 

Read. These Testimonials 
“You Can Do as Well 

44 1 hftve been driving a est now for 
u month .and l Owe ii a>) m ynur Course.’" 
— K.iinsov Swttrart. Jansen. Utah. 

"I uni working in a repair shop. 
H^vc ini:ie:L.sr:J inv Laconic more per 
month so l.i r ..ii'L ape.! to |fri as Ilifcli ah 
( 50 ni<-iY per ini>n.th. "“Jno. C. DcICosieTj 

Lyndon, Wash. 

i am ikiw piking in the Amer- 
ican Autor Co., wap loritttrl-v m tha 
jew city t'i isi ness. ' ‘ — J nmc* T ™mti , l'r< i v - 
idedee. R. I. 

"I am now driving □ Pickud 39. 

Yuur Course lltllkCd me wonderfully .’"— 
Hriw. Hauler, New Orleans, l^i- 
“I j*iu driving a "Winton Six. 1 1 do 
all ntt own repair wort-” — Eclw. Sa-.vycr, MoRlcbir. M> J- 
" Vout Coupe enabled rue to H^-i a food position "lilch h.is In- 
creasp-il coy inn.il nr- 1 " — Oo. li. EJpelari, Prosser. Wash. 

’■ | wit Sornierly larmlng. ha; am now in ibe *u1d repnlf bunneh. 
— tiled- Milholke. kheinlieck. low a. 

SEE THIS WORKING MODEL 

Thcr* are other models : one ui a 

Mugnclo, Engine and Carburetor - r alio 
a Manikin «E -an automobile. The 
Manikin can be taken apart and the 
nmdris actually wurb. A 11 muv In if ports 
on the models mac.Se til real metal. 

T he CulIrfO consist* nf 29 I nSEru rfiOTIS. 

■t Models, and a Manikin, and cx.uu- 
iciaJiocLs. diploma, etc. Spc-Jal price 
right now is but flO-OC, If yuu paid 
IMJOO.OQ ynti couldn’t srrt a belter 
cou rse — nor as etm-.i I a course — becap^e 
it the only one □$ its kind. 



WARNING 

We have patents applied for 
anti pending covering the sys- 
tem of teaching with working 
models 

Send To-day (dr 



ONE OF THE WORKING 
MODELS 

With this L'agisP mode! you 
learn the principle of a gaio- 
iine engine And you can 
__ _ *. _ , actually »d the valves, time 

My Fret ^1-Pafle Book ** w™***". 

Will tell you how to jfe( into lilt Auto bniicita.fi- we will also 
show you testitnfln ini letters from st uden is e vti y w. here wl to are 
now orivin % can , working in Auio Repair Shops, _ who have gone 
into the Auto Repair Business, and. who arc making rnotiey, 

WE WILL DO MOKE 

We will show you actual reproduced setters from Barney 
Oldfield, Chafi. Duryea- (the man who brnli (he first Auto in 
America) ami u tiler leading Motor authorities— who - endorse this 
system. Surel y lilts syistem must be something wcuiaertul audit 
is-^let mu tell yon all about it- 

Yoti are safe m dealing with me. ! allow you twu day?; trial 
examination, 1 f you ire not S.itisficri. return the course and yjjur 
money be refunded promptly, Wliy&Mi i Tdm Make Twit Starl— NQwT 



DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 

Boi S8, Roe Building, ST. L0UI$ h WO. 

tA. U riyltc La U»o uiriEl.lHrtaT of thr Fit— t AulaSuypb Ca. in Ameritsl 

— ^ i» im — — an ' m 






Working Drawi 

of Saotos-Duinonl’s Remarkable Aeroplane 

The "Demoiselle" 



PRICE POSTPAID $ 2.00 



Complete plans for the construction of the wonderful 
monoplane ottered to the public now for the first time. 



The Smallest Flyer Ever Built-One of the Most Successful 



The whine h unencumbered by patent right the fr-nm»u» 
aviator preTmifig to [?lfice)iiH lureutlun at the dupoutl of the 
world in ihe hi tercet of tho art to which he has devoted; trie 
lift*. These [damn wohj tntbl5«h»Hl in two parta, in the Junu 
ami July, 1910, nnmbfin of Fonttlet MeohanLufl M juacLnp, but 
the reatrictiouH of epnc* ruude tlieln in nifh smaller. They 
wen- ewured by Ttipreseutativosi of Popular Meclinnl^ from 
BnntUa- Dumont, nud are the renult of cehaultatioDi with hi( 
engineerH end nb*erviitlntLft mnjie at hi-s- w-orkhii opr. 

The wt muipHiet »even Orgc hlue prlnta. (tiowing every due-ill 
of con Mrmn ton, UHTfom panted by a dcacrip?k*u of how m build. 



Addifcu 



Popular Mechanics Book Department 

CHICAGO 



Practical Instruction 

In the Fascinating Art of 

METAL SPINNING 



By PROF. F, D, CRA1VSHAW 
College of Engineering, University of UHnoU 



This book p the <mly one 
published on this 
interesting art, is 
one oi the series 
of Industrial 
Handbooks being 
published by Pop- 
ular Mechfunics Co- 
lt is written by a 
tnan who has made a 
thorough study of all 
obtainable informa- 
tion on the subject, making 
the work absolutely au- 



thentic and adapted to use 
as a working manual both 
for those w T ho desire to spin metal as an art 
recreation and to follow this work as a trade. 



80 Pages. 33 illustrations. Cloth cover . 

Price SO Cents, Postpaid 



Can be ordered threugh your newsdealer or direct from tKe publisher 

Popular Mechanics Book Bepl,» Cfafcaqa 1 







i *f!TE]Wj k TI 
r ^TfiOOK COHFAinf 



Sci L 3 iilfin, Pa. ^ 

loot further nhlEga 1 
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The Greatest Technical 
Library in the World 

At an original cost of over one million dollars there has been, pre- 
pared 99 Volumes of the International Library' of Technology. 
This Library contains the knowledge obtained through years of 
experience by the greatest business, manufacturing, and engineer- 
ing concerns in the world. The matter has been written by the 
best technical experts obtainable and illustrated by a special staff 
of artists and draftsmen* In these books are found the best modern 
methods of American engineering, shop, field, mine, and laboratory 
practice. It is the only practical technical library in existence that 
can bo readily understood and practically applied by those having 
no knowledge of higher mathematics. 

Edwin S. Cramp, vice-president of the William Cramp & Sous 
Ship and Engine Kuildiug Company, of Philadelphia, states: 

“I have examined the International Library of Technology find have no hesi- 
tancy in saying chat it is the most complete set of technical book^ that i have ever 
bail the pleasure of placing in my book ease. Tbo thoroughness with which you 
go into the various subjects is marvelous . 11 

The Library contains over 42,000 pages and 20,000 illustrations; 
00 Volumes durably and handsomely bound in three- fourths red 
morocco, stamped and numbered in gold. The type is large and 
easy to read and is printed on a 



high - grade book paper. Each 
volume is t> by 9 inches in sis^e. 
The Library is sold in sets of 5 
or more Volumes. 

This storehouse of the world's 
best technical .brains awaits to 
help you advance, to broaden 
and better you self. Send us this 
coupon NOW. 



PleQFte IT rja f foil Popithtr Mechanics 



* [MTRNAH0NAL TEXTBOOK 

* B** 872, 

Please send, without 



* to me. full description ami portEcmars 
~ 1 ' ■' * L ~ International i il mr;. c 4 



regarding the 

* Technology. 

* ?SiQtH0 



Thl 



O n 






ETL0-A92-TZY2 
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SOc [ENTIRELY NEW 

Each JN THIS COUNTRY 




Separable-Parts Models 

of Steam 
Car, Gas 





Wireless Telegraph, Motor 
e, Dynamo, Steam Turbine 



5i» Sa 14 iache* 



Price 

SOc 

Each 

Postpaid 




Complete Set 

of 

6 Models 

$2.50 

Postpaid 



T HESE models are ot great value as a means of graphically showing 
all the interrelated parts of the above named mechanisms by virtue 
of their construction, which is similar to that of educational manikins 
of the human body and organs, with which nearly everyone is familiar. 
Beginning with the outermost or surface parts of the gas engine, for exam- 
ple, these are all differently colored and numbered to correspond to a 
printed key of names which comes with each model* By means of their 
hinge-like attachment, they may then be lifted, thereby disclosing to view 
the layer of parts next underneath, exactly as they would be in the engine 
itself, and so on until the innermost construction is shown. 

The models are carefully made by hand in Bavaria, and this is the 
first time they have been offered in this country. We are the sole rep- 
resentatives in the United States. 

As their value to engineers, students and, in fact, everyone having 
occasion to refer to the construction and working of the different mechan- 
isms mentioned, was at once apparent to us, we felt that they would be 
highly appreciated here. They are substantially made of heavy paper, 
and with ordinary care will last indefinitely. 

Supply Limited — Order Now 



ADDRESS 



n i jkM i * n l n l sis w. Washington street 

Popular Mechanics Book Dept., Chicago 




Vehicles of the Air 

By VICTOR LOUGHEED 

Member of the Aeronautic Society 
Founder Member Society of Automobile Engineers 

A Popular Exposition 550 pages. Bound in cloth, 

r r handsomely stamped in 

of Modern Aeronautics soia. size in. sent 
with Working D rawings n“t r 'p^e »Tk£S! 

This book positively presents every known fact concerning 
aerial navigation and air vehicles— with working drawings. 

Authentic — compiete^up^o-the'minute— 500 subject headings — 200 aero- 
nautical terms defined — 270 illustrations, including working drawings of ma- 
chines and parts— 140 halftone views— history of 1000 flights, with tabular 
comparisons of successful flying machines. 



Working Drawings 

This illustration of one of the 
working drawings that appear 
in VEHICLES OF THE AIR is 
here reduced to one-ninth of the 
a rea — 10,4 x 16 J i i nc hes — which 
it occupies in the book* All de- 
tails are accurately drawn to 
scale, and in the originals dimen- 
sion figures are liberally used, 
so that no one who can follow 7 
plain directions need make 
mistakes. 



Figure 197— Scale Dra wings of Blerios. Monoplane XI 

Make Your Own Flying Machine 

The author fully treats all phases of aerial navigation — with particular at- 
tention to modem types of successful aeroplanes* With the information 
afforded by this book any one of ordinary mechanical abilities, and with 
very little money, can build and operate machines of known flying capabilities. 

— FOR SALE BV - 

POPULAR MECHANICS BOOK DEPT., 318 W. Washington Street, CHICAGO 
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“The How and Why of the Automobile” 

By FAY L. FAUROTE 

200 Pages. Bound in full cloth, 250 illustrations. Price $1.00 Prepaid. 



D ID you ever read a 
book which gave you 
just the information 
you wanted without being 
compelled to go through 
page after page of intro- 
duction and history? 

Did you ever talk to a 
man who came over on 
your side of the fence and 
talked WITH you and not 
AT you— who explained things in such a way 
that you laughed at yourself afterwards for not 
understanding the subject before — it was really 
so simple? 

Do you remember when you used to study by 
outlines — how difficult problems unfolded them- 
selves— how the logical sequence of facts seemed 
to make what you expected to find hard* readily 
understandable ? 

Do you remember the innumerable times you 
have said to yourself, "If I only had somebody 
here to explain things — someone w r ho would go 
through this proposition with me until I under- 
stood it— someone who would use homely and 
familiar examples to explain things, instead 
of talking over my head by using technical 
terms?" 



The author realized all 
these difficulties himself, 
because he has been 
through it all. Not only 
that, but his experience as 
an instructor of a large 
motor school taught him 
the w T ay to explain the 
various parts of a motor 
vehicle in simple language, 
so that even the boy of 
fifteen could understand and appreciate them. 

For instance* did you ever think that the phy- 
sician uses a form of carburetor whenever he 
gives chloroform or ether— do you realize that a 
shotgun is a form of gas engine whose action is 
almost identical wdth that of an automobile motor? 

Do you want to know what a sliding gear 
transmission is — explained in such simple lan- 
guage that anyone can understand it? 

Would you like to see what's inside of an auto- 
mobile engine — would you like to know the name 
of every part— be able to talk intelligently about 
it and be your own mechanic — tell your chauf- 
feur what to do — know when he is bluffing you ? 

In a word, u r ould you like to know all about a 
motor car — how it works— how to drive it and how 
to take care of it? Then subscribe for a copy of 




“ The How and Why of the Automobile” 

A book of practical information for seekers after the fundamental facts regarding the gasoline 
engine and its application to the motor car. Interesting and instructive to both the beginner and 
the expert— the former for information, the latter for reference. Written by Fay L Faurote, B.S^ 
(M,E. ), for five years closely associated with the Experimental Department of a pioneer automobile 
factory* for two years instructor in the Detroit Motor School. The book* w r htch is handsomely 
bound in full cloth* printed on high grade enameled paper, contains over £00 pages and £50 illus- 
trations and covers the following subjects; 

CONTENTS! 



GENERAL THEORY OF GAS ENGINES, Simple ex* 
pi a nation of cycle - The four-st rok c cycle —The t wo-se rok e 
cycle -Ad vantages and disadvantages of each. 

MOTOR DESIGN, Cylinder, what it is and its use. 
Valves, mechanical and automatic— Forms of valves - 
Valve timing and its influence on the motor— Valve grind- 
ing* how lo do it— Valve nomenclature. Crank Case— The 
construction. Bearings— Accessibility-- Working parts — 
Uses. A crank case oiling system. Crank Shafts— What 
they are— One, two, four and six cylinder crank shafts— 
Crank case diagram* show mg instantly conditions in all 
cylinders Diagram showing firing points and sequence 
of same. Connecting Kods. construction and materia I— 
Bearings and lubrication* pistons- Platon rings— Piston 
Pins. 

THE TRANS MISSION. Reason for and u&e of trans- 
mission. Simple Explanation of Action— Individual clutch 
type— The sliding gear— The three speed progressive— 
The three speed selective The four speed selective— Plan- 
etary gear Friction drive. 

METHODS OF DRIVING. Single chain drive -Double 
chain drive —Bevel gear drive. 



THE CARBURETOR, A very simple explanation of 
carburetion— The mixing valve— -A few of the first types-^ 
Some of the modem carburetors— Foreign carburetors, 

IGNITION, The make and break system— A simple 
explanation of the apparatus used. The Jump Spark Sys- 
tem— Electrical units. Sources of Electricity— The dry 
ceil— The storage cell— Dynamos and magnetos— The 
spark-coil— Commutators and liming devices— Sparkplugs 
^Wiring diagrams. 

COOLING SYSTEM. Air Cooling. Water Cooing— 
Di rect ion of c t rcu larion— Radi atom— Water pumps— F ans 
— Anti-freesing solutions. 

RUNNING GEAR. Fmnt Axle— Construction of— Steer- 
ing Gear, Rear Axle— Differential gear— The live axle— 
The dead axle- -Wheel construction— Bearings. 

HORSE POWER DETERMINATIONS. Engine test- 
ing-indicated horse power— Brake horse power— Me- 
chanical and heat eibciency— Road testing. 

Send in your order at once— don^t delay. The price is 
$1.00 postage prepaid, and the address is 



POPULAR MECHANICS BOOK DEPARTMENT 

CHICAGO 
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Shop Notes 

Quarterly 

for the third quarter of 1911 covers an 
almost endless variety of topics. Among 
the subjects of leading articles are: 

The Inventor of the Electric Motor — Oxy-Acetylene Welding and Cutting— Air Navigation 
in Europe — The Atom of Electricity; Has the Final Indivisible Charge Really Been 
Found ? — The Fiction of the Lost Arts — Adapting the Turbine for Slow Speed — Making 
Farms Fertile — Automobile Lighting Batteries — Slow-Burning Mill Construction — 

Straight Tips About Steam Boilers — Clay Modeling and Plaster Casting— -Architectural 
Drawings Made Plain — How to Lay Out Stairs — New Ideas in Interior Decoration — Slide- 
Rule Errors — The Factory Laboratory — Gasoline Engine Troubles — Producer Gas for 
Heating — Plumbing and Sanitation — Handling Concrete in Hot Weather — A New 
System of Refrigeration — Welding Aluminum — Electric Commercial Vehicles — Motor 
Applications in the Textile Industry — Wireless Telegraphy; Principles and Operation. 



The installment of Hand and Machine Tool. ’* in this Us lie takes up the subject 
of Hammers and Percussion Tools* A new series on “Tool and Jig Designing" 
also begins in this number— all elaborately illustrated* The regular departments 
devoted to shop kinks, drafting notes, etc*, are better and more varied than ever* 

This number contains about four times as much reading-matter 
as the ordinary 1 5-cent magazine. An alphabetical index makes 
all the contents available for ready reference. Shop Notes 
Quarterly is the largest publication in the world devoted 
exclusively to Mechanics, Science, and Practical Knowledge. 



$1.00 a Year — Ask the Newsdealer — 25c a Copy 



One Dollar for One Year’s Subscription is a Wise 
Investment for Those Who Want Up- to- Date Inform- 
ation on Modem Methods in All the Mechanic Arts. 

POPULAR MECHANICS CO., 318 W. Washington St., CHICAGO 
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THE LATEST 



of our books for those 
who like to make things 

Amateur Mechanics No. 3 



“Written So You Can Understand It” 



A BOOK FOR THOSE 
WHO UKE TOMAKE THINGS 



A thorough, practical book containing 200 
articles which tell how to make scores of 
appliances of daily use about the house; vari- 
ous amusement devices; simple electrical 
apparatus; novelties; tricks; magic; puzzles, 
etc* The following are typical articles: 



* 



Driving a Washing Machine with Motorcycle Power— Campers* Appliances — Work- 
bench for the Amateur — Home-Made Vise— Revolving Christmas Tree — How to 
Cane Chairs — Home-Made Electric Clock — Outdoor Gymnasium — Bent fron Work. 



1 28 Pages PRICE 25c POSTPAID 194 Illustrations 



THE OTHERS IN THIS SERIES ARE: 



i 



Amateur Mechanics No. 1 — 1st iu££i“«on. 

Amateur Mechanics No. 2 — 

Mechanics for Young America— J|gft*i£“ ion , 



Each of those books contain different matter, yet all are along the same interesting, practical lines. 
They should be in every American home. Price 25 Cents Each, Postpaid 






■ ABOOKyE*- 
ULO^rtYOUNQ 



Lt)/tO ifftc to 

f /fin / 



WRdUNSQilfWfLUl 
UNOERiTANO ST 



miAftMEOlANK&j 

cgpvhightf.p 



K BOOli/cv- 
QLD^YQIJNG 

l tdfoo to — 



nuA'f Thing* 



WRITTEN SO YOU CAN 
Lf» OCR STAND IT 



toUlMIMIANittil 
copyrioi IT no 



T IT \D) 



£ 



V 



m 



A Booh 
for hoys 



How to Build 



B-urV. iim MffFMS, ITINIi HILUC OLUKflUGirf. 
tHTJ-rtM" 4EAXN. Il l BCiAf W*TE4 

PCTcile, ruu^ iukm risfl. 

iMI tMHUL fcJTIS. IKJfATUM 
fTOTT (J.1 USE. ETC 



The Djiectwi* 
hT« Plaun arid 
Compleis 



PRICE 25 CENTS 



FOR SALE BY ALL NEWSDEALERS, OR 

POPULAR MECHANICS BOOK DEPT., Publishers, CHICAGO 









SPON’S WORKSHOP 
RECEIPTS 

New Edition Revised to Date—JUST OUT 

An Encyclopaedia of Manufactures* Receipts and 
Processes that will prove invaluable for everyday use, 

illustrations and make a 
complete technical ref- 
erence iibtaiy for man- 
ufacturers, inventors, 
mechanics, electricians 
and others. 

CONTENTS 

Vol. I. Acetylene 
Lighting to Drying. 

VoULDye an d Dye- 
ing to Japans and 
Japanning. 

VoL 111. jointing Pipes 
to Pumps and Sy- 
phons. 

Vol IV. Rainwater 
Separators to Wire 

Rope Splicing. 

The 4 vci'urhb. I2n» , cloth* wilT be sent Id any 
part of the world* prepaid, un receipt *E $6*00 

Send now order NOW for prompt and torly delivery. 

SPON & CHAMBERLAIN 

Publishers of Technical Books 

123 P. M. Liberty Strict* New York 



otwiiw DEWsmmfi meVs 

All m OffJWDKE SETWffl 7 H 15 & ANY fid Flffitit- 

me /5 mB&tMQfoowa mtisksAirnfftm 
THE wm SMOOTH. ALL Ttt£ STOCK 15 OF m 
rw^ai« BE 5 T GRAUE OF 0 AH,mLNDfflED%DH£ 55 El> 

ymrtt. m top /5 mm pm, m mmmmsmsmm 

79 SHAPE. WE mtmffitf MAimit 3 bVfflMllt 6 Dmti 5 MAHY 

piece ermsm & pi anders nmmEATmmmmimm 

FURNITURE TOCH-CQ 

. PI 7 - CHAMBER- COMMERCE-bLQG . CHIC A 60 . 

Miss ion 

Furniture 

How to Make It 

part r 

One of FopuEar Mechanics Series of Industkial Hand- 
books. " Written so you can understand iL" Tells very 
plainly how to make 21 different articles of mission furni- 
ture; the instructions beinff accompanied by working 
drawings and half tones of the finished articles. 

96 page*. Cloth Cover. Price SO cents, postpaid 







and its many branches, is 
covered most thoroughly by 

our New Seven Volume Edition 



CYCLOPEDIA OF 



Mechanical Engineering 



and Modem Shop Practice 



TheK( L }i6fl I'n jfrtnt. VH>]uiD?fl cnatuln £.002 optsei by ten inch 
psut-n of Lnloriunriozi which is of viti±] interert to evtry jirtv 
gri-umve mechanic. 

In this wnuderfnl work I ! bid found inBirUfl i«n in Uln- 
chln^Bhoii Worki AuwiuhllnK of MHchiuer^ Twl MtikiiiK 
mu) Shop Mu naiiM rutn L in such ni na ■ ■ and rofnpmhensUTfi 
form chat Ihfi a to dent cannot fail to benefit by it, liver} 1 <16- 
tail of Dfteeh an ical ^U^iiioeHui Lb thoronehly analyzed nltd 
trealed. rendu mm the bowks of uunBLtat value to the expurl, 
eneed iin riifm i,- and slion a* yen will note by read, 

inji "Suljjwtji ThoTonphfy revered " 

The Cyclojn'di,L i* * uiTlemen I vd With ft Sprite of prar-clcal 
teat fill u st i oe m mirl inehitlun over H.OlJO luJJ-pDKU I'iaU'n, ilhia- 
tratiosK table?, form iiJel* and "eltop klnkR. M 

TO PROVE THEIR VALUE TO YOU 



w« i v 5 ] l neiid jnu the complete Cyclopedia absolutely free 
for emminat if'm— jnMl- rmiil the oobpob. Keep the books live 
duyn -apply the principles to your work test every formula. 
Yon wilt A^reo that they a to all wo state, and run re. Sen 1 
S2.fKJ after etaminuliou And T--0Q a month until you Imre 

S ' aid the special price of S-lft.60, The roirular lint price is 
-Sfi.Ofi. If itte hofifctfdo nor meet with your requirements, fid- 
viise mb and we will remove them at our expense. 

Subject* Thoroughly Covered n 

Machine Sha? iVurk Vtiiliral iMilline Madibc Rlof ar- dri-v ris .Shops — Shop 
Lisilitiitq — Fsrpng — t lee trie Welding — Tad Malting— MeULlurip — M*u^ : 
fadn™ c£ Inw and Steel — High speed $kd— Fbwx p CijSpjj — Electric 
Lifdtug Magnets Maiiofthi; Chlcki Kakifti! a iiiclvmlsf - The Mca! Fsce- 
nun — Pattern Maktn* — Foundry Werli— Automatic Coal and Ote Handlms 
AjtplMBMS— Machaiw Paris CMislmriiai *{ Boilers— Types ef Beilert— 
Baiter Aeetuatifcj— Stain Puxnp^ Air CnBdprBMIS— Tlw Sleam F-igme — 
Ike Sletua Ttubbie — Indicators — - >'i[w Gears — fteffttferatimi Gas Pra- 
Jueer * — Gas Engines — A u IcmifihiEf j — Elertlm* — Shift! MeUl Wnk — 
Practical Fro&fems in Mersiwiliw— i«Jt*itkal Drawee — Dra-fong Rwin 
Or?ajTi?aii«ni— Machine Desifii. 



SPECIAL OFFER IF YOU MAIL COUPON PROMPTLY £° r 

I oil n monthly liiippLo-rn^rst, tor Dnu year, (li« TECHNICAL WDHLh UAG-A- 
WNR. tiilrf i* a. h’ttuJft! 51 ,IWI [fWinithLy , full uf 1 wentJutk C-onturj- Heinnlifia 
t hclfl, wriiLrn Jn rtipiiliLr form. Afr-ij ronlttlnn (Jiw Iwbed-t dihttMtiJunB i>0 
Urn rly Ivpirr bn invenliotn. duvornry, industry, ftp. 



Order from your newsdealer or direct from the publisher 

Popular Mechanics Co., Chicago 



"The Rest Rook Par Hegtnners 

A Practical Course 111 Postpaid 
Wm. F B Willard Mechanical Drawing 

POPULAR MECHANICS BOOK DEPT. 

3 IB W. W*AhlD)}tan Street, Chicago 



Free Examinatio n Coupon 

American School of Correspondence, 

CHICAGO, U-S. A_ 

Heu« p-H-mJ nrl Cyclopedia cf MochanJcnJ flntfinfisrinsr fur P litw' fr** 
exinni nation. Also T«hnKU World for I year. E will wimEIIE wilIiIii 5 day* 
«nd f n ifumtl! until I rinv,: p*iJ Ell. I j j i , for bMKjlia and mac ntin*-: or notify jou 
iULij tiai j thn hiuL. la your Ofn]*r. Tltl* >HA to Luitdi fully pu.iJ. 

?i A 3d £,*, H.. ..... ........ . ... ....... 4 S . * P ^ i H* B + + , * t 

AdiAikun. 

OcCUPATIfIPI 

ESCFLOYXK . ........ 4 4 4 .. 

Pop. Mcch, 7- ii 
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Portable Reading Lamp 



Tills honk contains plain ex- 
plicit instructions with detail 
drawing and illustrations for 
making l+l cEcnignsof extensive 
variety as follows: 

Two Li ? ti t Ports li le --■ Pott l+Ij Ep 
littsdiuE— Four Light Chandelier 
—Reading Ljun]i— Diuing Room 
Heme— Porch ar Pen Lantern— 
I’our Light Clwiiu Hung l 
liar-Oae Light. Portable — Lan- 
tern -• Drop Light - Clue Light 
Rrftf kot — Pihjio Lump — Wall 
Lamp— Electric Candle Sconeo— 
Fotl Lump — (.'hnin liuug 
On© Light tfrae: ket r 



AR TISTIC— INEXPENSIVE 

Arts-Crafts Lamps 

How To Make Them 



"Written So You Can Understand It'* By JOHN D, ADAMS 



Beautiful lamps that are usually made from expensive 
leaded glass can be made at home out of paper, card- 
board and wood at an almost negligible expenditure 
by anyone possessed of a fair amount of patience, 
A great variety of lamps may thus be produced which 
will, nine times out of ten, be mistaken for the 
product of a professional rather than of an amateur- 

Price SO Cents Postpaid 

A handy little w or Icing manual of 96 page*, printed 
on the best quality of book paper and handsomely 
bound in cloth. Supplied by your newsdealer 
or may be ordered direct from the publisher 

POPULAR MECHANICS BOOK DEPARTMENT. CHICAGO 
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Save Money — Beautify the Home and Enjoy 
Making Your Own Mission Furniture 

Plain directions are given in our two books 

Mission Furniture — How to Make It 



PART 1 

21 Designs, 96 Pages 
Cloth Cover 



Price Each 



50c 



Postpaid 



PART II 

32 Designs, 123 Pages 
Cloth Cover 




These handy manuals contain explicit instructions for 
making over 50 different handsome pieces of this popular 
style furniture; the directions being accompanied by 
complete dimensioned working drawings and half-tone 
illustrations of the finished articles. 

The Designs are the Newest and Most Approved 

and comprise the following: 

Book Shelf— Porch Chair — Library Table-Lamp Stand and Shade— ’Roman Chair— Miss ton Chair— Book Rack— 
Tabouret^ Another Mission Chair— Roll Top Desk— Lawn Swing—! Candlestick — Magazine Stand— Blacking Case- 
Shaving Stand— Piano Bench— Two China Closets— Two Arm Chairs— 'Rockei— 'Side Chair— Mantel Clock— Lamp 
Stand — Two Fwt Stools — Boekcaac — MaKPzine Table—Sitiokiiijif Stand — Wall Case — Waste Paper Basket — Music 
Stand— Hall Clock— Cednr Chest — Child's Dresser— Couch— Oil Lamp— ti rill — Two Writing Desks— Library Set— 
Buffet-Bedstead— Dining Table— Medic ne Cabinet— Telephone Stand— Plate Rack— Dining Room Shade. 



Order of your Newsdealer or direct from the Publisher* 



POPULAR MECHANICS BOOK DEPARTMENT, CHICAGO nj 
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Written So You Can Understand It” By HENRY C. REETZ 



s 

s 



112 Pages 
Fully' Illustrated 
Cloth Cover 
Size 5 x 7 in. 




Price 

50 Cents 

Postpaid 
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One of the Latest of Popular Mechanics Series of Industrial Handbooks 

T HIS handbook gives brief and practical directions calculated to be of benefit 
to those already engaged, as well as to those about to engage, in the electro- 
plating business, with no more technical detail than is necessary for practical 
work, and yet with such explicit directions concerning the actual operations as 
an old hand at the business thinks may be useful to the beginner. 

11 ■ CONTENTS - 

Introduction — Electrical Equipment — Shop Equipment — Cleaning Goods 
before Plating — Copperplate ng — Nickelplating — Silverplating — Goldplat- 
ing — Miscellaneous— First Aid to the Injured— Business Suggestions, 

SMSSErS POPULAR MECHANICS BOOK DEPT,, Publishers, CHICAGO 
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JUST PUBLISHED 



Metal Work and Etching 

“Written So You Can Understand It" By JOHN D. ADAMS 




g6 pages 
Richly illustrated 
Chth 

Size $xj inches 



One of the Latest of the Popular Mechanics Series of Industrial Handbooks 

A complete manual for art metal workers giving every detail tor making a 
great variety of useful and ornamental objects such as book ends, desk sets, 
pad corners, paper knives and letter openers, stationery racks, rocking 
blotter, desk calendars, match boxes, tie and pipe racks, whisk broom 
holders, candle sconce, arts and crafts jewelry, hinges, drawer pulls, etc. 

- ^ ORDER OF YOUR NEWSDEALER, BOOKSELLER, OR = 

POPULAR MECHANICS BOOK DEPT*, Publishers y CHICAGO 
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Classified Advertisements 



Advert i FtiMdti in thU section., 10 eo nti per word, eacrt inaer- 
tier payable in advance, Ts litan adj being inserted under 
Urpfifr alktriflerf head in Iha Aututt litut, copy muit reach this 
pMca riot later than luly let. 



Ashtabula. 0 ., March 29, 191 L 

Popular Mechanics Magazine t 

3} 8 W. Washington St. . Chicago, 111. 

Dear Sirs; in the A torch number of your magazine we inserted a 
small classified advertisement of a four-cylinder engine and we received 
over fifty replies. The engine was sold three weeks ago and we could 
hat# sofd two or three mare If we had had them. The answers to this 
advertisement which a re still coming come from coast to coast and. 

from North Dakota to Texas, demonstrating that your circulation 
covers the entire country and that it is of the quality that brings results , 
We consider your magazine to have the best pulling power as an 
advertising medium of any that we have ever tried. 

Ypm« very truly. 

THE C. L. SCRIVENS MOTOR CAR CO. 



AUTOMOBILES 



FOR SALE — 1.000 -Ih. Mill or Truck. double opposed Ifl-hp. 
mptor, wattu cooled platform typo with rtmoviulo sideboards 
arid equate- Equipped with gflRd tire® apmowhat worn, ather- 
ivLue l tie machine Ls lb fltst'claaa. Shape- Write for photo and 

bargain pricih Robt. Hnlroeg & Time., Danville, til. 

MOTOR BARGAIN'S. Ws offer alx 1910 cars— Tour have never 
turned a whed; two have been rebuilt— at pnees from <1.359 
to Sl-490. Can new, 1010, cent tl.SiQ. 1911 models uracilctUy 

uncii ajiBOdn <2,150, J. 1. Cneo Plo w Wor ks. Itaolue. Wie. ^ 

AUTOMOBILE INSTRUCTIONS, four weeks' course covering 
■hup ami road work — provision fur out-of-town iJend for 

booklet P, M. West Side V, M. C. A, AulombUft School, 31 B 
West BTth New York, N, T. 

FOit SALK; A BA lit! A IN- laid light delivery Amo. guar- 
ants?!: (I Aral - c] ass condition except rear tires. $£<10 cash. HSITJ 

CtirirlBtiwa CilftoP, ItL 

CARTE ltC Alt, FIVE PASSENGER, gobd aa new, mad- third 

price. 5crlviefls,_A3 l TUfruI*. Ohio, 

FORD "19111'' TOIIR1N ll CAR. live tinaaenger full equipment. 
m good as new* drat $409 lakes it. Write for full particular^. 
King, 2220 flh Arc., N. Y. C. ± 

METZ — 1911 model, regular Rquipmcnl. run About 500 mllti. 

<309 cash, L. W , D elta, QllbvrUvlRc, N. Y. 

FQItb 1910 five passenger touring 22 |aora& power, perfect con- 
dition. full equipment, IPUSt sell, $400.90, O'Brien. 2145— 5th 
Ave-. New York City, 

TWO HOLS WAN BUN A BOUTS la Al comlllton, cheap. H. 

F. gtajaa Ft. Smith, A rK. 

O J. L> R RUNABOUT, overhauled sod repainted. flrsC- class con- 
dition, |55. IT. Bmrtek, MB Waite St., Middletown. Ohio. 

1 — 4 C. P. TAIL, 2—4 or g c. p. Side Tungsten Electric Lamps, 
multiple dry batteries. Total $5,59. Robt. Rom J&.ea & Bro.,, 

Blirlih iirg, Fa. 

VULCANIZING. AUTOMOBILE* Motor Cycle tire* explained 
Free circular Acme Vu lentil zer, P a tter son S t.* Fitli. bLrg, Pa. 

GET OUR LIST of used Automobile Bargains, Box 075. Bur- 
lington, Wli- 

FOR SALE — 191 L McU ItimiLtioui wll h lop, windshield, gas 
lamps end generator. Used two months, $490, Box 57 2* Payne, 
Ohio, 

ELMORE 4 PABHRNOEU <1 20.90 Black Crow rsm 300 ml. 
1911 model* full equipped <1.000. IS Light Acetylene generator 

♦BO, Write, I, Hr H | h| r _ Frem o nt, Ohl^. 

MOTOR BUGGY, nod u new ; coat <500; aell far $15U_ a 7 
Bauih, Stanley, X, Y. 

BE BURE TO HE At) '’Standardization In Use AutOtnohEie in- 
dustry'' In the Pt'Xt Iltiniber of Shbp Notca OtiartErly. ncadJ 

JwlF-_ L 

AUTOMOBILE CY LIN I >13 its REBORt:i> and accurately ground. 
Ineludijig new pSsRjn god clngs* fifteen dollars. Cast Iron Brazing 
Co., MaiicJieHcr* X, 11, 

AUTOMOBILE TURNTABLES, wri(& for part Ley l*i5- Sterling 

Elliott Co. ■ Ncwtnu, Mass. 

FORD. 4 CYLINDER. RUNABOUT, mm nnd lonlm like pen, 

<jij->.o0. __ ahetnuird. 114 Fifth Are.. New York City. 

&EO. 5 PASSENGER TOURING CAR. w mi as new, JSOQ.OO, 

A parimfOt Nn. la. Its West pj^th S1.._ New York CitV. 

CADILLAC, 5 PASSENGER inuring, exeel lent ruunli.g m-det. 
RfSt <17j.no, Ilruiim NO, 73, 1U W est 1 2-^lh St,. New York City. 

FORD OWNERS. Dntp un a post-il for our esfalogue. It will 
a.ive you unsner- A ulfi Farts Co,, Frrwlden eg, R„ I. 

"THE! HOW AND WHY of the Ahtontolrtle, "—A SOT page 
feint of practical informal Eon for .seekers after the fund a - 
lucntal facta regarding the gasoline engine and Eta appRoatlort to 
the motor cat, ipt&p-atSug gn*t infltmetivo to both th# beginner 
nrnl the extort. Bnuild m full cloth— StSO SlUsst rat tons. Price 
<1.00 postpaid. Popular Mechanics Book Dept.. Chicago, 



AUTOMOBILES — User Four Hundred Bargains <99.90 upward: 
Ail guaranteed, freight prepaid. Write- now for Latest Illus- 
trated Bulletin. Motor Car Exchange, Dept, C-215. West la&th 

St., New York City. 



AUTO MG BILK MODEL, Every part stiown and named, You 
can to gj] Intents and puiposes take (-JT the wheals, raise the 
hood and remora the body: exposing to view tho vital parts. The 
otilj- practlca I method of studying Elio autemohlle. Price 59 cento 
posrpaid. Popular MccJumicg Book Dept.. Ciucago, 



AUTO SUPPLIES 



AL IO CASLB AND TUBES, 1st nullity, niarantHd. 28x3 
<19.30. tube <2.rt5; :JOj 3 $11-30, lube <2.85; 3Ux2% H5.4S, tuba 
33.T5; 32x3 £ $18-79, tuba <4.23; 34x4 $27,45, tube 15, IS. Send 
fur list of sl| al££ 5 - f ship, allow tires to be examined befora 
payment lg ntade on rtcelpt nf 19^.- amount of order- Tha iargect 
tire dealer in the central states, W, VaJi Jerpnal., Rprlngfleld, O. 

ST E A 11 A U TOMOB1 LE ENGINE S, BOILE RS ”uxj1a tf PtegT 
cotta. Locomobile's., Mublioa., Stanton &, or other steam era ; for ail* 
at reasonahla prices. Send for ]M, E!*t» Wihtd. E. L, Mgr- 

stiall. 34 Vera&n A v e., Lake View, X, J. 

EXCEPTIONAL CHANCE FOR DLALE R&— To close out far 
hetuw cost a number of electric h&rtfs, imported spirit plugi. 
guggles. One magneto. Duro hattery,. Write for complete list, 
T, H. Q., 24 E. 17th St,, Room 31k. New York Cit y. 

AUTOMDBIlJfiTB Ly thousands tathudUlically endorae mxr 
one minute, ovorlastlng. tiro repair ML Be your own agent, -sell 
two* joura free. Postal. WUIelt Manufacturing Company, Willow 
Grove, Fa, 

FOR SAIjE — BODIES — < 59,09 caoli to closo out. Six new |n>* 
ti.-micnu metal budles 34x84, fully uphalntered and ready for 
color. The Bamdt in Johrmon Auto- Supply t'o.. Columbus, Ohio. 

CUT YOUR TIRE EN-ITINBE in two, Rpcneer InrierTIrea will 
do It. Ask u* how. Good live agents wauled, spencer Tire A 
Rubber Company, Cleveland, Ohio. 

12 II F. 4 CTL. aircooled engine. 119 lbs,, with auceasorlee. 
Write for tenna- SL A, Newton, 9 Fine St.. Potsdam, N. Y. 

209 — I *4 ,r pitch roller chilm. <1.59 each. "Mail Order" 
Garage, Bridgeport. Conn. 

5 HORSE STATIONARY ENGINE mounted. 12 llm-»e Auto 
opposed raotof. Chassis fur commercial delivery. Set of ao-lld 
tires 23*3. Chamberlain, B artley. N, 

REPAIR A PUNCTURE Ih & tukhUie, without using cement, 
r “Th& Cinch Tire Repair Klt, 1 ' compact, sijuple, effect ive In all 
kin da of weather. Economical- Repaired to Slay.- Can't leak. 
Writs, Adolp h Ritahek , Riverside, lows. 

BRASS POLISH, effective hut harmless; two formulas for 23c. 
If, S. Ryan, Lurtdo. Teaia. 

UAHGAIN IN SECONDARY and primary windings for experi- 
mental work. Timers, carburetors, switches, t-nils and 2 cylinder 
seven hr. Ferro um riiio endue, etc, Tiie 11. K, Hardy Cv*. 
1134 Aualin Ave.. CTilcago, 

GOING TO BUILD AN AUTO? Steam nr gawllnaf If k>. 
send for list telllnz w what you need. J, L, Llecxs &■ Bod. 
3 Fox St-. Bridgeport, Conn. 

STEAM AUTO BOILERS Bought. Bnld md Aejulivd. J. 1* 
Luea.il, No, 2 Fox St., Bridgeport, f.’Pha. 



MOTORCYCLES 



NEW <225 GREYHOUND <175; new <215 Emblem <175; 191D 
Reliance E J L A : Lurisu $h.l. SscmuS hand ma-.-hun.'S lake- -a 

ifw ard 1911 model?- Ge t bur pri egs. Seriv ena. A-sbt ftbu]*. 

^t<vrfHtCYC I,>: H ALL MAKES. 1‘ricea lo\f, uldest Mutortycle 
dealer in LhO south. Plata bhshed 1339. Send sc^mpa far Cal a Log. 
K. L. Dgfla, the Motorcycle Mftn. 911 Went Broadway. Louilr 
viile, Kf. 

TWO 1310 TTIOR MOTORCYCLES, rebuilt and thoroughly mr- 
hiultd. Guaranteed In Rtst clus condition, for <159- Will ahlp 
on one day's trial. Arnold Motor Co., Loggraapt^rt, Ind. 

'OT THGR <45, "9S Thar $83, '09 Magneto T Jrp, M. M. <115, 
r 0T Indian $99. 'US Indian $70, '03 Twin Indian $35, '99 Indian 
Loop (no, 'US Indian Magneto Twin. <125. Postal brings bargain 
tlieet and catAlOgue. Howard A. French. Baltimore. Md. 

ROTARY BICYCLE SIRENS* <2; metoncyclo bItjm <5 and «; 
chain repair tools. <1. Battery or magneto eut-out switched, 75c. 
Magneto CDVCra, T5e, CoasteT braks htoycles, <25 up. Bend foi 
eaialogur, F. W ldrn aye r, 23 1 2 Broadway. New York Clty._ 

90 USED MOTORCYCLES fur your ae lection. Illustrated cata- 

loguo far 3 re nts jn at am pa. R Libel Co .. IfOiiJgTllto . Ky, 

FOIt BALE OR WILL TRADE for runabout or toadster Single 
magneto 1010 Excelsior, full equipment Pries $290. 00. Ralph 

jy. Bu&se, Porter, Ind. , 

INDIAN, 19L9, twin magneto, five bp-., in good condition, tiied 
(inly three montha: sacrifice on account or European trip; I&0. 

Gootg e Bourn e. Bay Shore, X, Y, 

WANTED— Good, niolorcyele In cxcharige for 1 K. \Y, Wlnleu 
set- seaul photon. I), E, McKlsaen, 2157 Glenwood Ave.. Toledo, 

Ohio. 

MOTORCYC TJ5S AND TRICARS, SB at Uittn. All klAdl of 
prtcflB, Send itamp for UaL New York Motorcycle Co-, 3 I< 

Weat 4illi SL. X, Y 

MOTORCYCLES. I5Q UP. IndJanA, Royals, Thorr, Harley Da- 
vid&ons. Eicehlors. lYagncra, etc.; every une guftranieed; send fur 
bargain list and larg$ niDtorcyrie supply catalogue, repairs, etC- 
F. R. Widmayer Co.. 2:D2 Rtoadway. New York City, _ 

f!AflH fOT_ua e4 mo lorL'yclee. Ruhel Co.. Igmla vlllfl. Kf. 

FOR SALE — Orient motorcycle Chglne In food condition. <29. 'Hi, 
1921 W. MadliOru Chicago. 
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MOTORCYCLE HIDE US can make gotHl money oh tho si lie 
luai through their asaoclitlon with other ridctj by acting as our 
F local rntlnoflltallvi f o-r Tire- Dob. Tlre-Doh repairs every ln- 
[juty that can happen to a tube or cuing easier and nuicker 
And better than vulcanizing, and at turn."- tenth its -cnjt. tipcciai 
luuturcycle a ll lilt afcUa lUr 75 cents. Munry Lack tu any pur- 
Icfaiaer who aska it. Send lls 75c t stamps or money order today: 
Itrr Tiie-Doh you reelf at our risk, and wo will make you a. 
|prctpn[iltiort to tie otir agent on a. profitable liaEfa. Atlas Auto 
f tiupply Co. h is* East Adams at.., CTitioagu. 

lili EMBLEM 5 tl, MAGNETO^ (-175. DO, JMO Eacebdar Ah, 

1 magneto, tlftfl.EKk ibiO Emblem Ah, battery Gua ran teed. 

Knllmnh Bros., Louisville, ivj. 

\ PIERCE FOUR CYLINDER MQrrOHCYrLES scarcely used and 
In first class condition; for *;ite tut very low prices, \Yhj. B, Cel- 
hurn. 1ft Hsnnver ISt., Buffalo, X, Y. 

READING STANDARD Motorcycle 3 hp, $75. E. J + Reid, 
Arkansas t’Ety. KuUs. 

" I'gTi) INDIAN Twin Motorcyclo, elu?ap, K 1 C~ ltliLherford, 
Girard. HI. 



SALE OR TRADE — 3 hp. ‘'Greyhound” motorcycle, ff!5.i)0. 
P. W, StrlTcn, iipcccirr. Iptrn, 



1 SUPPLIES— The largest stock In America, Immediate shipment. 
Lowest prices, A hundred new Uki«s shown hi out big free 
catalogue P+ Motorcycle Equipment Co.. P^iomoiidsport. N, Y . 

MOTORCYCLE CASES AND TUBES*, fresh stock. £8 xtL eorru-' 
gated $5.00, Bailey 35,54, tubs (12.40 J S8r2£, corftig&led *5.35, 
nailer <6-25. tube *2.05 3 ttr»K, corrugated (5.50, Halley $7.04. 
Noli by (7.75, lube $2 -tftl. Price on tubes is by mall including 

k ^osLaae. Bend post office order fur tubes ami £5^ on cases add 
t ship, allow examination' Wm : Vanderpool. Biwlngfleht. tlliJm 

KELLEEH LATEST ROD K LET. 'Ton si me I Ion, Management 
and Care of Motorcycles," most complete instruction book on ma- 
torcycles ever published. (sent postpaid for 25c stamps ur ull+*r- 
Kclfer A Bisque Motor Co., St. Paul, Mind. 

MOTOR CYCLES— Enormous variety of American and Im- 
parted makes — Indians. Marsh's, $35.00, Hundreds of other bar 
kraiiLs. Shipped freight prepaid. Write now. Large illustrated 
mvLilIetSn free. Motorcycle ElehangLv 21s West 125th Sjt., New 
York City. _ 

ACCOUNT OVER S'fOCE. we now offer until aeld new Dow 
I Coils for single cylinder.. 13,54; double. $4.44. Hundreds of 
other bargains in our catalogue. Writs to-day, .Wot or cycle 

Equipment Co.. Hammonds port. N. Y. 



WANTED — Motorcycles of any make, Several Wagners wanted. 
Glvo description and lowest pilct for yours, Shaw Mu, Co., 
Dept. SB, Galesburg, Km vs. 

DON'T BUY A BICYCLE Mu tor Attachment until you get 
our catalog and prices. ^haw Mfjf. Co., Depi, 27, tiaLcstmrg. 
Kfltlfl- 



MOTO It CYCLES *35 UP. All makes. Send today for but gain 
list, J3haw Mfg. Co., l>epL 30, Galesburg, Kansas, 



AERONAUTICS 



RACING MODEL—The Fahey Monplane Champion flyer. Eng- 
land 11110, 34x22, silk: pIbjibb, twin propellers. Record flight f ver 
hair mile. Price (».50 ptJKtpald, The ,- }ipeedj J ' model flnvm 
COO feet, *1.40 postpaid. Large caCuiutfuc, model accessories. 6 
ccnta. Model GiisoHne Engine for $6.04. Complete set of can- 
imta. nuw, bolts, etc-, for 1/3 hp, engine. "Sr cqoled- Ptlrt. 
finished engine. (20. Weight 4 lbs.; l bp, 11 wished engine *44 
j_welBbt. ft lha. I. A. Melcniube. Castle Rd ,_ Bedfor d. England. 

"LARGE ILLUSTRATED CATALOGUE OF "AEROPLANES and 
suppllee just pu bits lied, mailed on receipt of ren ceada in atamps- 
1V« offer *1,500.40 in prizes tn MlatOrs Piirchaslng mu I ora Of LJs. 
Rubel Co.. LopiaFUIe. Ky. 

LEARN AVIATION by inking up a Correspondence: Course 
In The American School or Avlallcp. a thHvrotigh gmundlhg In 
the prtnriplei of Aeronautics without troublesome formulae and 
c&knlatioua. .Especially a uited for the mechanician. Send for 
particulars to IM. J£. Kasmar, Sicrctsry. 1952 Norili Are.* 
Chicago. 

COMPLETE PLAN", tlrawtt to scale, for building a Three F-nol 
Flying is idiot Monoplane >lodei with full Instruct lona. !5o 
pcslpaJd, CoanpletO matertal for SaEuo wJth plan $3.04. Every - 
thing for model making. Stamp brings list- Ideal Aeroplane 
A Supply Co.. 1304 Bedford Are.. Broo klyn . X. Y r 

READ TUTSI Send Stamp for catalogue Of 25 ptyle? model 
aeroplanes, 50c to 37.50. ] Ugliest line of guaranteed models ready 

to fly. Our Hpeclat dyer sent pretJaid for *1.40. AaroSyEr Com- 
pgfiy, Madfurd, Mass. 

FREE TO EXPERIMENTERS. Model monoplane Pl&lU, a*TO- 
plana dictionary, l^-pago tnodel cataloKua. advlca. vaHiabla in- 
formation, record s-lipets. circulars, catalogues, fabric; lOe post- 
age. n, SET 36th St. f Oakland . _Ual, 

34-40 HtlRSE Pl>WER, * cylinder "Gray E&ule" Aern Motor 
(4£f].4U eompletij with liiAgnelO* carburetor and oiler fully guar- 
anteed. Imniediatn del I verier. tirailar for a stamp. ‘ Ruhcl 

Pc., tx] LtlHvtlle. Ky, 

[ PROPELLERS FOR MODElji V from 4 "in, up. wood, also 6L A^ 
t\ Mondplunps with an automat Jr lateral stab] II iy. M A. P, 
Monoplane Mfg, Up.. IV Q. Rog Sg, Elation T>. No w Yurk. N. Y. 

MODEL FLYING MACHINES for boys. Interesting study, great 
am USWiiftlt, ratalnguc T Aniedcan Flying Mac-hme Company, 
Aero Grounds, Raclno. \Yls. 

POWER PLANT COUPLETS with propeller, 20-25 hp. |25Q, 
'oily guaranteed. Wood and metal parts for Improved Curtiss 
|D0. Wolverin* .Aafonautlc Cd^ Alblnn. Mich, 



WANTED — MediiAls for aeroplane factory, work in metal 
and wood : also avlaiotw. wireleaa operator, electricians, pat ten 
makers, draftsmen, motor experts amt others wishing lu k-nrn 
hi litres 1M Eante Aero pta-ne Company, JtriLMKuick. Ga, 

IR KI N ( ! DR AWIN US AND 1 1E&CRI CTION "of Hiiulas-Dti- 
ruoni’a monoplaue or Wrlplit'ai biplan a. Flftipcn cents saeh bull 
for twenty- live, Hlbll ti e, 74ft W. Ufay ett a. Baltimore. Mar>lj ttd 

PROPELLERS FOB MODELS, guaranteetl satisfactory or mtnam 
refunded, slesid for tincular. Pollock. Propeller Ca. K Lone wood 
Chicago, IlL 

AEROPLANE MODEL, wap first pris* SL laj-ui* Aero Shaw 
record lUghl 175 feet. 54c. Globe Sales Co.. Hox 542, Pun! Lie 
MJcldgnn. 



EJERYTUING FOR AIRCRAFT, Heath Aerfal Vehicle Co.. 
34u;i Woutbpnrt. IJbl.CS.gO. Send 6- stamps for catalogue. 

AVIATION DICTi UNARY FRF.E-Bend S3 fpr JW h a flUb- 
}£i-r[piion. to Aero. America's Aviation Weekly, and receive free 
Dictionary uf 4.276 Deflnitlniift, jum nUljlinltcd ; mnoplete alru]an“ i 
Trie a bu I ary (publisher's price H.IOl. Aero, 21 StMUh nrciadu'aj 
St. liOUla , 

KENTON'S CUlUAGU AERO WORKS, HU North " Wahaal 
Avt. ^Voropianes, ueoes&otlcs, aljifeSs. motors, also motlela, wood. 
rubier, propclleia. frtomrp for catalo gue, 

RLERJOT FLYING MODELS, raxian ccnistruclion, alumlmutr 
juJTits, ateul win? wing brace* OuiLranlecd Jljrrs. Price 25c, jirc- 
paid. RalrJtt Iniptirtitijr Company, 15 B Lawreuee St,. Brooklyn 
New York. 



DETROIT AERO. UUl. Including propelier h carburetor, Ijmi’ 
tinn: 2 (HI lbs. minimum thrust, 130 lbs. maximum weight, D^trOll 
Aeroplane Co.. Detroit. Midi. 



PATENTS Sf ECUItE I) On Aeronautical Inventions, C. L. Parker 
CJ ckainltter Patent Office. 41 P G. Si., Wa abl ii gtQiu D. C. 

mduei, aeroplanes how to make and fly them 

Ry W t Twining. Cunalsllng of 5 a beets of Scaled drawings 
abowing three dllTereut modeia. with descriptive booWet- By mat. 
55c. Popular Mecitariics Book Dept,, ChJcaga. 



"VtiiUCLES OF THE AIR, -r tlia newest and only up - to- da t* 
conlrlbutLDn to the literature of aeronautics, ran is Inn large work 
lug plans of it 11 SLiCCcsHful iiLcuiEm dying machiries. This book O' 
540 pagea, 1-50 hiiif-tone photographs and 134 drawings la the nnlj 
book published enmiJuiuit every known fact of this intereetlm 
subject. Size, $x$\ inches. Price iS.dfl net. post ago 25 cent 
extra. Popular Mechanics Book Dcpb. (Thicagn, 



WORKING DRAWINGS OF THE "DEMOISELLE," Santos 
Dumont's retuarkiihle [[inn 1 ifil h. els. offered tP the public fur Che firs 
time. The set comprises seven large blue prims, showing ever? 
detail ftf COUalrueUODa uccrmipii nirrl hy a dcacrlptlDn of how ti 
build. Tlsc machine 3* unencumbered uy patent rights, the fa mau- 
ls viator placing his Invention at the disposal of the world. Price 
£2. 4& postpaid. Popular Mechanics Dunk Dept., Chic ago. 



BOOKS AND PERIODICALS 



FREE— A safety razor and three blades with * subscription tj 
’'The Mail Order Merchant.” at 60t H. Lati r Atlantic Pity 
Now .Ter&ey- 

FREE — '“How to Hun aaid Instflll Crasroline Engines, ' ' Greateft 
little iKmli evri- jmhLS,H3jeH.i on this S^liject ^lit free with yenrh 
sul:scrjpLlnn to Caa Lncrcj, Learn ha-w to solve alE knotty 
engine problems in few moments. O. L. Stevens. Ind,. writes 
(5 as Energy H best uidgaaine puhtishod. Honrl 50c for year's 
subscripting Book free, Gas Energy. 2k Murray St.. New 
York Pity, 

"THE BOY GARDENS'' — A handsome booklet, illustrated in 
colors, ck fieri hing the work and methods of money- mg king juvenile 
ertterprbko which can be duplicated In any comm unity™ 15c. The 
Roys" Garden Go., Dayton. Ohio. 



TEN boohs, 10c, H. Taskey. 441 Em t 53rd St, Chicago 



"ROY AVIATORS,” ”RdY SCOUTS," "Dreadnought T^m." 
"PUiEi.esi.lnw Borys. 1 ' "'Alwlpr Rangers.” "Border Buys.” Kix nfew 
series of Roys" Itooks, Get Vol, | of any series immediately. 
uL'f ^usrEhiift]. H n Id rrrrifwktm "r Ft-hii liiirrt. C'o, . 345 It ruiul. 
Way. New York. Catalogue free. 



SJIOI 1 NOTES OUARTEKLY la not writtco above tile heads 4f 
the amateur or beginner, and yet it contains many exclusive 
art leles nf value to technical men. Only Si a year. Ask ymui 

mndHlVi 

"MXTAL SPINNING 3 "’ Is the name nf the only book publisher! 
on this interesting art. A eouelse working manual both for 
these who riealre to spin metal a« an art recreation and Ir 
follow thia work as i trade. 94 pages, 33 il lustra tlone. Price 
54 cents postpaid. _ Popular ItlFchanlqii Boot Dept., Chicago. 

YACHT AND BOAT BUILDING ROOKS, ship plot Urea, etc 
S«d for 84- page iUuatT&ted catal<Jgue, The Rudder Publishing 
Co.. •£ iiudsmi Wt . , New York City, 

WONDERFUL BOOK ON HYPNOTISM* Poramnul Magnetism 
nnd other Occult science* eeni fr^e to anyone. Send your FiddrMi 
today. 31. I>. Belts, Rta. 05. Jackson . Mich. 

ENGINEERS' questions end answers for license, by Hobson 
for twenty- five cents. poaLpald. Hood stalnps. Roilly's Bpok 
Sl »ro, riiJlink'1[>lil:i. Pil. 

<JAS FOk POWER is taking the place trf steam for reasons 0? 
economy, Learn all about this great change by reading' our new 
non -technical book nn this subject, written by a first class au- 
thority f-ir tli-e practical man- JP2 psgev. profusoly IIRisErated 
cloth binding. Price JMG paitpahl. Popular Mechanics Book 
Dent., Chicago, 



EDUCATIONAL A NO INSTRUCTION 



LEA It N SOMETHING WORTH VVIULE. Wr beieJl photo rt- 
taUt&QiJg and ruecSJAWlcttl v,d»li dm whig by ft System of Individual 
Instruction., TJiLn emirae covera every dirparllueut, Ol mechanical 
Oloitraiibn and la &u simpEr., (he Icsaotm being so gradual, that 
any ifiteUttefLl person can tlOt fail to make a success iif it. We 
furnish a full fNliiltirticflt iu fcuch Rti^hr including the latest TJTW 
of airbrush And qnruprtswr, This t* the heat paid hraurti Of Art 
ILtid Is strictly furjiuuTi-liLl. hot 111 ILK "AH fur Art's Sake. ' tout 
fi Art for Mon®." Hpcdot lalcm nr urifcfntllly tj^N, news* afy- 
Send for full particular* artel prHifc. Mechanical An, Studio. 

it Si wijfnnu iTt st., Mlittniiiw. wit 

USB TUITION BY MAIL— Clnl Service. Mrt.tomlr.aL Drawing, 
Stationary Engineering, Electrical Engineer in*, Elect lift Wiring. 
Agriculture, Poultry* Normal. Bookkeeping. iihprUiujid uid Type- 
writing Counru. For Free Tuition apply Carnegie College, 
Rogera, Olito. , 

NAUTICAL SCHOOL# — Ocean and Lake ILILC Edition, marine en 
pi: i-i-ring. Makes u. tipcelflUy of preparing young itu-u for origlii&l 
or raise Of papers. Student,* taught at school or hy cur respa ndenry. 
ro-rumeiwe at uty titan, Chicago NtuUtal debut?!. M^nie Temple. 
CMettgQ^ TU, 

FOB SALE — JO M imAM I.VtiS ,m.l 1 n at ructions Ulust ruling Slicet 
Metal Pattern f'uttinir. Samples frftf, E, It. PfObm A Co., 
Bu n 4 ? & Ctnolnrnitt, Oh io, _ 

MOTION PICTl'IlE PLATS WANTED. You can write thotn 
Uo teach. you by mall. No «tlH.‘rlene« needed. Big d-etfiUld and 
good wiy. ' Book free. Aa*or luted Mutton Picture Schools Boom 
uj4, f'ti Icaga flp rh't rinuHO Pluck, C hicago. __ 

PHYSICAL CULTURE for mon ajh! warntn ; no apparatus re- 
quired, Cnmplete course Ulust rated sent Q M receipt of two p.i liars. 
S K . Galbraith. *1" P erry ftt., Pun Gag, Mich. 

SHORTHAND IN SEVEN LEMONS. Mart rapid Mdlbh 
Fvsteiu. Self-teaching method. Trxi book, SSo. M alley returned 
if n ot m Untied. Agen t # wa nted- Uni graph Co. , Omaha, Neb. 

DETECTIVES^— If you wish, to becuu a mcceBitfui Detective, 
mile for our free booklet, It [Fils. liow. Wialcm UvtertttA School. 
Denwij Oofcs 

GET A PRACTICAL EL El "f lilCAL EDUCATION, Write for 
frag- illustrated hook today. l"3l Winnebago ^t. F Milwaukee, 

wiscOhBln. _ 

S H 02* NOTES QUARTEItL'l, a mutt, vduablo supplement to 
any coursa of irutraerioti for tbo*e who want up-io-ctate informa- 
ilon or modem methods jn, al! ihe woulianie ntts. Only ouc 
dul Ur a year. 25 Cffiis a OO PJ . 

LEA BN BOOKKEEPING: FlltST LESSON FREE. Course of 
2-& lemons you pay U5 c l for eich, jtuj're not (.t5:npellcd EO 

lafca entire course. Work eorwfrtorl free, fiend 1 oent stamp far 
first k-ason and r-artimtlat^, Cox « Elerk. Accou ulRttlrc. Offleo 

43 r Warhurlan Bldj., Y idikCr^, N. T. 

_ WIT HOi:T K NOWl N G — SJI 6 LIT ] lAM ‘ yuU ru wrl te words 

4 i mPLUtU »Jid Dtcr'fiaftg ynur Inayme — treble your dispatch pf IwjsI- 
1 h*Sh -.ivs your LLeiip- Let 1 1 1 >." c3iplal:i to you fully how with 
nsy new method. Ahbrpvialed Lunahiiiul, any longEfand writer can 
easily become thu equal Of the overage professional alanographer— 
In a fftw ah cut eveitiapa. — ^ ht. merely nominal eosi. Samplu LcsEoct 
20e, and full particulars free. Writ^ to-day, A. B. Weorrr, 
■ Court Itep^rier, l Hu, C, BtiffaJn. N. Y , 

E^Ofl TO (flCh MONTHLY eauDy made nttlug eicglames. Shun, 
. J iisy mall course. Dlpluma. Special reduced 1 niton fee. Big de- 
m -i tj ii for opUcians. Best and eaniesi mmiey-makLur buritsesa. 
Quick &ulr«. Tremendous proCtta. W r p aaalst you Lo Blurt. Write 
(Delay fr>r fre,v ' Buokkt i." Tulls how. National Optical Collage. 
St. Lomla. Mo. 

BEST KUOll Til AND BOOK for liOrtie tLudy. Tlvau Hands of sue- 
restful BhntiRrapliert learned from it; an can you! Pitman 
ByBUtn eoniplele, doth bound, iiandy fllse, finest engri^lflg; 
b-trueially srrahg«Ll fur aelf-lliatnictloa. Price ^1, Every buuJt eon- 
ciliih enupon entitling the purchaser In receive odd luirntb's prac- 
tical WiJtructioQa by maLL Lesson* givRn by the author. Kliion 
Moran, our best kntmh Amcrlcnn SbOliharld Inatnicler. StutJant.e 
are iotroAuried and corrcarjonLl with each a Linar. The time to 

beclu is Now. Towns pupils aucceeu well. Book well w- rtli fl : 
besides, mall Jlssans worth fit will hr receltecl WithOdL eatrt euscl. 
liook and Iwaou# ppn| Insjoftllrsreiy upon receipt of cutler. AddrfS-t 
PnpUlat MedbattlcB Hook Debt., C h feagO - 

ELECTBOFUThNO- Ijsam this, useful (tccupJUion from our 
US-fHiKL- treat l^t. It is '"writteu SO you ran nnderytand IP* and 
will enable the bum hlesl Lesiiuwr In make a slart. Price, PPc 
jH'ietpHi Id. rnpdUr Mgehanks ILnk fh-pl-. fTtleagn, 

EDUCATION f Ijfam tjpeirrltlDff See wliai I say utider 
' 'Typewriters, *' Atchlaon.. 



PICTURES AMO POST CAROS 



"TOUlt UNITED STATES-'— "Trip Awund World"— SO water 
rotor post cards- in ittnctite boaes. liuili eels 2 Sc, Agent* 
wanted, Big nrnfiia. Seotr CiHnpany, hes weut 122 St.. 

New York . 

CaUPOHXIa st.'ENKKY. Ban Ftuickw Fdctbgutkt pot ude 
'regular two fur 5c L une reut each. " Bis rslovV ’ 51 1 — 23d 31., 
Onktod, C'aL 

Li COMIC I'OST CARDS, H«. Magnuk Uria. ®3“ AalilaKil 
Bff uL, CMctjii. 

ART PICTURES AT BA K< J AlN Fim y.S Heproductlons of 
rcli hrJiled pen mid ink skrtchce. piuduml In color*. Sijlmtilo fur 
frandng. Tbcw> plaiuraa are wtrriJi 25t ' ; llzl? inches in riEfe ; 

ready for framing. Frt order tq get ytrnr name we will tend 

you thret' diff^reiu pieiifraa fur l«e. Alien & O.,, 618 E. *7tb 
Fla eg. rhltip?, HI. 

VOU'LL DKT CAM US from every where. Slenjltership, U>e, 

Idtihq Card EsclianEe. I>ept. K, Box W, Boise. Idaho. 



IF YOU real LA" WANT to cxcli-ango scftteirdfl, try our Eplen- ! 
did eh. ili, I . I r- 5 ,-h e I renin I e 1 In inudy eduii tries. Mernbershlp, l(je. 
f 1 id i-yon Club, 'Box _ 133. Erie. Fji., 

Mr i DEL OF PANAMA CANAL In relief, 51. QreetiKick ofj 
31. O.. pavuhtc CrlatubjLi. Cauai Zuiin. i'aiiatiLa SunvuLsir Ccu, 
li X lit5, Colon, H, F. 



CAMERAS, PHOTO SUPPLIES, ETC- 



FILMS DKVELtlPED. 15(t per rail. All sizes. Prints: 2liX 

:;H. &•: - l 3 iH 314 x 14 *, k; and **&, a«. On 

past e*rdif. f-e, Prompi ratuti^. iDgbaat grade WH-rlt. send %' 
jifgAlJvrt and will print free as aumpk, ti, R. Unite, G2U& Jef- 
ferson Ar e,, Chlcftg p- 

hKVKIXdlMi — Fills TJNt.S, IlKiHNln Ilk- per lull I'rinls. Sc, 
Biihirgiiig. eopfibg. finishing, lithL :e»uLl*. Kanau'hx Phntu 

Company, __Pi>hit HenM&t. W. Vn. 

SIH TtihiRN CALIFORNIA ttF'.uiu<‘e* llie eie^rcHt, most briliiani 
kodak plc-1 urea ktiuvn. Send L"r, r(iiini-> -ur silver, and mo neg-.i- 
Titer*, for SHLEUpiq ptlsuft. ilotnct' Huwry Co... Bath, 1H07, Loj 
A ngelpSjC'at. 



FOR SALE— DAI DAWK CA.UERA, Model II. stylo 
ltd* iittiu-hruent ; t>(i*t 5 lj, want &W, C, Steiner, 
Ant.. Wes*t Hoboken, N. Y, 



2 with 12 
llighiiulnt. 



WE E1CY. SELL AND EXCHANGE, R.Lrg^Lns jn MiorDHt.-irpw. 
Telpr-einwi, i'ieltl < 1 J an-st-s.. CameJ'iis, etu CatnLtigue arid Ii.vrg:tljs 
List free. Kuhn A EftttbUfMlftl 1850, 2ti John St 

New Tor Jn 

MAKE PHOTUiJ CHEAP I Get mir catalog — Cameras. SuupliWi* 
ripyelnpfug. Enlarging. Valuslile expi^ute aeirr fneludenL HMs. 
l-tea. ItT'iinlde ■ . A.. Linc ol n Pa rk Station, Chigagii 

PHOTOS AN1> SNA I"- SHOTS tintwE reftsanahly. Promptly tin- 
lihetj , Write for part lei iIj'Lts, Miss Ethel JJulsey. ! Lueiw 3t 
Cha rleston, g. C . 

EVERY WORKER' IN PHOTOG It A PHY sh Wild re^d~Tlie 
Cameni. tl.Ofl a year. Send 25 tents far three months' tri-Bl 
HuliwrlnLlnn. The Camera. phtiodoLphla, Pa. 



liG 2-J^ DISCOt'NT- Tlte si popular book entitled, "Tin* Se- 
lediort of a f^hutttifraphlc Outfit" Batrlllced at 33c; lUe extra for 
nuilliiig Order now befure supply ia exliaustcd- IVLIpiughby. 8 lL 
BrwuHraj. Nww Turk Qjj. . 



KODAK FILMS DEV SLOPED, l Dr: pi'f rvit, any *iic. Prompt 
AtLeutidti glresi mail urdcrB. Prints 2^4 x 3 ’4 tu 3 1 :-* x 414. 3eJ 
4x5 to 344 * 54*. to. J, M. 5Umilng', 1D62 Tlilftl AVe., A'«w 
York Clly. 



TRADE SCHOOLS 



AYaNTED — M en bff large Grmtractlug Co. $2tMXhJ.-0(j cunlrAeL 
work Buing, Can leatli a u turn 14 lea, elect rietty, plum Ed ng, brick 
laying trade In few months. No apprejiiiee-a or helpers work 
■ nd on expense- Catalogue free. United Trade School Con* 

trading go., Lu;L Anm el E’F- | 

siiup NoTKs qc artkbly c!o cents * eopyi contain* about 

four times oi nMirh reading luatlt-r as the eirdi nry IS-tetil rnogn 
ziue. H'a eooteius are ait of Um kind Hint is worth money to 
the r an '"it- r. Aa k your DWgdci Ee r tq show you a CD Pl'-_ 1 

LEARN PLUMBING, EARN *V0u A DAY. W t > qualify you in 
four |n six tnonthe by actual aptrlnkb ou m-w hulldLngj;. which 
feature of inatraatlnn cannot he obtained in other aohooia in the 
ceuntty. Tool* rumishcd Free;. I’ultJon reduced. Fur particulars 
address MaatcJ Plumbers Trade School. 3S5T Finney Aw. , St. 
Louis. M'i. 

A COMPLETE COURSE Id Practical Aulomti-bllc Engineering, 
under aiparietjcod inutructDrs, with utl uiaLiem BqnipnLent and 
appUahCto- Our f'-'ur-Klnr>- buBding r^ffera spetdal accapifii&dktioil 1 
to aut-of-towii iUidcuts. Call Ur write for our Ubeml pnvosD 
ti®n an Wr*sident or Home CuktrsCs. AulmUnbLln School erf Cld- 
cagrv, 1339 Mlcbigan Ate.. Dept, P .VI, 



A UTOMUKD.E SCHOOL. You learn wltli your bands under the 
superintendence of Lite best lbniructora ohralnjiMD i*t the ChScasti 
Scbnol of Motoring. VVriio for imrUCulnhs, F. E. Edwards, lnsl . , 
Dept. “B." 1619 Miotdciin An 1 ., Chicago. BL 

I'Ll 'M RING, ELECTRICITY, BRICKLAYING ar ' Mrrlia j ileal 
DnmgblinK, taught by expart workmen, &hovi timo and su* 4 iJl 
cost. Posh Inns always open, Catalogue free. Write today. Coyne 
NatlnnaJ Trade School a. E- UUnoBs St., Chieagn, 



DIAMONDS, WATCHES AN □ JEWELRY 



HIGH GRADE WATCHES mold all m*S term* to anyone any- 
where w||iiDi|{. referencea or at'curilj* (leorge iVlns^tcl, 
PleaafiSt St.. EtnclliJiaiL Ohio. 



MECHANICAL ENGINEERS 



HAVE YOLT auy Intricate m tclianh'-J 1 problems lo bOItc? If 
yftn have, lei SJie them for yoq at a saving or money. Buie 

;i nri. trouble. DcvciopiriK laventlona in u practicnJ and eem tuercisJ 
biitfls my HpoL'IaMy. Beniamin BrcwuaE cln, Mecliajiicai Engineer t 
and E xiverl Desi gner, Ellwuod Clly. Pi. *1 

THE LARGEST PERIODICAL In the world devoted exeluetvaiy 
to mechanic* and Ihe practical aria La Shop Notes Quarterly, 
Ask your new sdcaltr- 



DOGS. POULTRY AND LIVE STOCK 



FOR SALK- — Fine tilr 1 dogs, mrlatcrrd Kip Rap pointer pupplw. 
Corns nebe Frank Stock, I'cdigrt'f i-ji apphcaUim. Chas. T.j 
K t* 3 ,te r._ Anadarhit. t>kD. 

AMERICAN iLni Mkgazlue. Chicago. 35 ms Is a year. Agcnta 

nolvd. 



OU SI HESS QPPOEtTBNiTlta 



WANT A FINK TAlMIIlMADIi &UITT BhOflf OUr samples to 
ibrsc friend*. 1 ako two orders easy rind nmko enough to get your 
sun free, Novelty atyJea, very lo^r prices, your praflia (5.GQ to 
HQ.OO a day. We ship on approval, erprCFii prepaid and 
Vnlee perfect fit. We « ant eoad agtnt^ every where : no money 
or experience n reded. Write for free sample oulllt and great 
iiffni*. Ra n tier Iw&arlug Co*, Dept. 37, Chlcag*. 



M USD ROOMS— NEW FUSE TISSUE cull tiro summer spawn. 
Now j* Ihe time, pLaut Lli I s new spawn; produce* bier crop wtiite 
mush rooms all summer. Four other varieties winter planting ; 

modem plan forctNg pint,! a I'.Lrly quick crop. Ron It 

flee, Fresii Hi tuple brick, 35t L postpaid. We are ..rigiisatora and 
manufacturcre Of pure tS'-aue till lure mushroom spavin. -Order 
iljrect from labtirgLary. Challenge Fnrtu, fidtolt Aw„ St- 

LuuIh, Mo, _ 

MAKE MiUHoIls "AT HesMIL Rig pro tit i with ] title- outlay, 
One 13x-iC-iai. biliTnir POSltf H to $5. You can si|Per a kI^s this 
tlao for £dc!. Send $1 lii si amps or money order and we will 
lu-nd you explicit dlreeUons bow to do it; aiao bow to emboflj- 
an . 1 1 , foil, gold leaf. f resit, chip ami make Imitation gained 
B]»ea. HoW lo transfer photos on iflask. i W? holes Its glass mid cut 
phyllfllits, Georgs L. Paiirrwn A Co., Dept, 3, Hronjurilla, Ky. 

BE INDEPENDENT, Start Honey Making Mull Order Bur] ■ 
nest n ironic. New Mans. Everything furnished. Only small 
capital required- Free booklet and particulars tell how, YV, F, 
Milter <‘0., Don Muskwn, Mich, 



START A MAIL ORDER l>nok business in your own homo, 
big profits, panUculara free. Address Arthur Keen. Bridle J 
Beach, N, J. 

71 BUSINESS SECRETS to become rich. Write for mj at- 
cu1.it, ikn M. Kites i.l>. . New Orlcanj, LA. 

Make money whiting short stories. Big m?. ft** 

booklet. Tells how. CnLted I^esa Sy ndicate, aan Franci sco 

FREE YOURSELF from wage drudgery* 13 W*?*, IP CMt* 
“‘Be. Money Back S^tora/' BulUmore. 

"LEND ME KICK. EL” GAME. Great Joke- Makes everybody 
laugh. Price lLm. Goldman. PhLllpshurg Bldg. r Y tinkers, N. T 

11. L. EVANS, ('III 1 Center, Kan., Wants capital detek-P New 
Fiber, 

f MAKE f MORE ? MONEY. 53 business secrets telling' hew* 
25c. B, Newnhatn. Waukegan. HI. 

CHANCE OF YOUR LIFETIME — Explicit dl root Ians and fartOttll 
for slivering mine rn, rifly cents. Quickest and e&sieai method- 
LlmJxed time -only. iCindall & Ca, , linx 15, .Ci^y Center,. Ran* 

00 INTO THE. MOVING PICTURE business you can g*l an 
entire outfit for a scttsll capita! n:i cite Hub ailment plan, Writs 
f*-e cntaltjflue. Dearborn No nelly Co., U. I PPL Si!S Dearborn fit- 
riiiettc, 

WANTED — YdUNG MAN commanding about |&,QDO — purebun 
half interest, established autonaobMe and wagon ricn bfrodS-tif 
business: ai lend 1-- bonk* and nu a ui tmi. Frink WUlUL WUIm 
G rave, Pa. 



FOR KALE — A well equipped foundry with WO f«n or Rig 
Four track, three and ;t Lqlf acres or land, city of Six Ihmiaand 
pic, nrlier eonnetHug lines of railroad In reanLu. can be bad 
h bargain. Address Neal A Company, Lebanon, Itnl 



per 



UNITED STATES PRODUCES BILLIONS in mineral? annually 
perhaps vn I li aide rleposl |5 near you. Seud 115c for ten on? 
aperbueiii — uofd. sih'ir. ct»lifivr. Irt-U. lead, tin, j ; -tc. Also hook- 
let. MuLaughllEt, Shurpavllle, Fa. 

YY’E ST A H T YO l r |n :l IV i in a n r n t RuaSiiess wllb uh and fumlsh 
frcrj'tlilng. tVe have new easy selling ptinsi and semcmabls 
fleaders in the mail order line to keep factories busy. No can- 
vassing. small capital- Large profit a. spare [Inro only Cc- 

qtillVLj. IVrsniiil assistance. Write tod-iy for pinna, posit Lve 
■tronf and sworn slalenietna, .1, M ] Vafve Mfg. Company, lilt 
UVaSO Bhlg . Mk'ljlgiin St., Huff a So. N. Y, 



erne A GO FIRM WANTS RELIABLE MAN as State Rfpre- 
fc^ntiitlvc. Re.-.i»M]Mlk»le man Willi few iiuttdired dnliars cun posl- 
tlvdj? clear IlSO.Oe monthly. We nutauf actum? 3at vflrLelies 
lliyiigrado Air linjsii Dt^lgtk Show card*. Peoples Show Card 
CntiCCru, 752 \V. M 4 rli.ifvn gt„ ChLcago- 

CASH YDUB IDEAS" IT pnlo-table fttid pracl 1 cn | ynq can 
sell ibcni cr a! art ,1 Lustiness on them; my dlcrus mnke money 
.cn I heir palenia, send hkrlcli fur free uplhiCn of merit «.nd pat- 
'eat ability ; reliable ilepemlablo service. Bouk free. ii. Sunderi, 
,1'rlUy Bldg., Chicane, 

i START A MIRROR FACTORY In Jcmr InWTI M We leach and 
1 rust you. $10 kn $^5 dully gitarJiftlced- 10c ti-rings siliiuUc llasOiC 
fRonklct ! IVtH?f! Hull Ingi'i s (2). Frances villi:. Inti. 

MAIL ORDER ADS THAT PAY. Sfl different propositions 
td]|v oiplalntd. All bi-na-tlde, sitre-fl?^ Vloney goltrrs, Eacti one 
thu foundiiilon uf ji suct'csErul Mull Order buflinew, Send lde 
fpr full pjitldlliri and reffLiiar bulletin of Pew propositions. 
Mall Penlerh Wholesale House, 450- Franklin Bldg.. Chicago, 111. 



BIG PROFITS — Open A dyeing and cleaning esUbSUlilHMit, 
rery ISltlo cupful needed. tYe retl you lioW. H’dlfl Tor bOut- 
l-et. Ikti'Yiinde Syitem. Dept. C, Slauntun, Vo. 



MANUFACTURERS OF QUICK SELLING ARTICLES, of 
proven niL'rtr, requested to communicate, Hive ttoth men and 

money requisite quickly niiirkct. (iiclt* tufiL'e supply and Kptdahy 
f’o.. Id Vine St.„ Clr>cb:naU. Ohio, 

YOU AUK WANTED FOR GOVERNMENT positions, (50.0b 
loritti. Annual racailona. Short hours. Np "broffs/' Com- 

ton e-iiuefttlun atiJIicleUt, -Over 12,000 rsUPidat meats cemlng Uila 
year, LiGuence nnneWFieftry, IS end postal ImntCLtlaLely for list of 
llElpns open. Franklin Institute, Dept, K-BU, Reditrter, N. Y. 

IP YOU ARE INTERESTED in Hid Mall Order Brnlntas aend 
Si tnflrt- cents for n iloilar Imeklet containing ever 2^ Mall 
irdcr and oilier arEiemc*. K. Uebnili Co-, Box 13 1. Mcmphli. 
rehne*see. 



MAKE WftBR M0XEY1 Sturt ft mall buslnCsp; operate % 
silent SAleHLiiftTi" syetem; evenings; posflbiUtiea urdlmlted. Tho 
best melicy maklcn plana n re In ” Booster. " Get a way fr<MU 
wage slurery: ■■fh»o■Jlt■r , ' l atari s you in bu sloeis for yourself with 

tin a II In vestment. Send Dc tol leg month*' trial. BbOater 
Dgaxlnp. W, ^ti6 N. Fifth, Ctilcagu. 

AGENTS — College aludsnla earn tilg vacation money selling 
dUir Imst.i nranci'm* automobile lire reualrs: otic agt. sold 140 one 
ty eek,_ Free booklet. Uhaj. Klnaey CO-. Willow _Grnve. Fa. 

WANTED — {SALESMAN, who cnl]ji on Machine Shofilt, to sell 
eldtlf advert Bed patented specialty- Liberal CUffiralatlons, Vest 
wocket rumple. American Specialty t ompany, Chicago. 



FARTNEH WANTED Wdtli capital la put forward Unproved 
einfotced concrete rail lie wit Ik fas ten era. Address F. W. 

Imtms, lirn ual. sitiin Miirin, <“ai. 



WE START YOU man u fa during arltclo which l-rtngs l h COOft 
'rollt. Nu cniubctlUun. £11 tuple and particulars, 35c, Tallala 
Ifg, Cu„ Talladega. Ala, 



I MADE fSU.bOft lp five yesr? Willj g Hjnall mall order Fuel- 
ne.ssi began it lilt $5. Keud for Dea booklet. Telia haw. Be* cock, 
.ockcKUt. N, V, 



LEARN 1IOW TO MAKE MIHROR^. i^n d 13, Wl and will 
send complete* IbfllnK'Uoua bow 10 make minor* at heniH, 
Chemical Silvering Co,. Ft. Wgyne, Ind- F, -0, Box £1. 

l-'OR SALE DR EXCHANGE— Photo Novelty Mmulictuillir 
Buftluess, Denver. Colorado, old established; g moiiey mxker 
value (S.-0Q0. Clear exclu&ivo business. A in4n nr woman C*n 
learn Ilia business In ten day*; owner too old. Wants clu-r Lu- 
conio pror^riy equal value anywhere. Western Buiieti Cemputy. 
Denver, Colo. 

START A HOME BUSINESS, Sail your Ideas, formulx* and 
knowledge by mall. Same make $1,004 monthly, IniDucUt* 

lipuklet for stamp- lufertnatlun Kystcin, 24U,. Jltrlflltl, Ohlfl. 

INCORPORATE Four paler ta end business under Art *00 1 L&w«. 
Cost very sin * ] L. No animal or franchise ux. Member* einupL 
from oumrr.te detus. No public etutemenia required. No i*- 

•Lnrilous. Hold meetings and do buslncR* anywhere. Charter* 

canhot ha repealed liy subsequent !awa, E^arUciilttr*. law* and 

forms free. South lrntem {iecuritles fis InveBitneni Co.* Boi 

M3S. Hhoenli. Arizona. 

CDNIH'CT A ' CANDY KITCHEN." Clear (2(1 dally. Small 
‘‘upltel requlretl, Send for partJcLtlors. Keruwn A; Co,, US Wm 

OntHrin Wl,, Pout. A, CTih-agu, 

MANUFA! TI RERS AGENTS AND SIDE LINE men wanted 
to represent Ua lu every country en earth. Muncy miking propo- 
-Irhpn rmponslb-te parties of esiablished reputation *tu*ff 

LualTQ 5ik, Holifen, Mo., U, S. A. 

F (>R SALE — Good mall order tiualness irslnjcllng sewing qi- 
chm# repuirltLg by mail. Address l.pmy Brown, 12111 Madison 
£t,^ BaUitnijrr. Mil, 

OCR FORMULAS AND NEW FtlOCKKK Jn Sliver plating brihga 
tluo $$$ to you. Circular* free. HatilcF* A Son*, dersey Cltl. 
NeW J efaej, 

" £ l,N r 1 r mTr \T'~i .«r imit.-v .x s Lji-Ili ~ on Mil Ley' a 

Comet Mid ttatfunotiiy that d'sq on* can uuderstahd- U, H 

Spark Arrester Co-, SYlIton. N, Dak, 

K I r CC E£SF I" L Mail ORDER - FLAN for l-cglnu erg and a than 
free. 1'iiptjl-ir Club, TlJj E^ghstnn Are,, Chicago. 

MALES- AGENCIES, get exclusive contract nmv for dUlribuGoc 
of Vleior Furnsu'o Tender In your *tate, V. Ii Corine, Gltwar* 
ril la, N- Y, _ 

BOW TO SUCCESSFULLY CONDUCT a Mai] Order BuiIum. 
U5 page boe-jt or Real Seereta and Fact* fur £5c postpaid. Slari 
Co,, Whiting, Bid. 



START A MAIL ORDER BUSINESS at yQUr owp. Be yOal 
own boas. I mad ci 125,0-U-O In two yeat* with small capital 
to sort. My bookJat "Muncy M;i.klng DpUtfrUinlllcs in the Mall 
Order Business," sent rrM. Address, McKean* Depk 375 No 
2232 Eighth Avfr.* *Ncw Turk, 



PATENTS SECURED — C. L. Parker, ei'examlnor Patent Uffir* 

fl 1 9- G St-* Waahington. D. C, 

RUH.ll A itl.’SIN FSH f v 1 ■ ur own ,vi. | i' 3 f-a;j& aalaried drudgery 
fur life. Learn the CollDctmn Huh In ess. Limitless field, little 

eompetltJoa. Few opportunities, so prqistahle. Send for “Pointer*'' 
todfty- Araerloai! Collection Serv-lee, lul State St,, Defirrrit, MJt R- 

I WILL START YOU earning Ji dally at hem* in gnra tint*, 
Silvering rnlrnjr*; HO capital; stead far free Instructive booUM, 
giving plans of nperallon, Q, R Redoioad* Deitt. 30 B, Bdaura, 
M it is. 



LEARN THE TltL'Tll about. 31 n LI Otder Bunlnefla before Luring 
"oulfils." Jmpcirtant Lnform alien and purtleuiara fur starting 

free. Mall Order Library, F . M, Tompkia grille. New York Cllf . 

HAVE YCIU ANYTHING >D aeTv Ki'irMtT? i> ; .:r Rate's^Tl 
l all* you alj about advertising mediums, r;»rcfl, elrcnjlatlon* elna- 
Ij^g dates, etc, Sent for 10c. VV'arth dollars. Folder free. 

Corrupeudenc* Invited. Dearborn Advertising Agency* 455 
Franklin Bldg-. Chleagn. 



FORM A C0HP0 R ATlGN'-^Coiigitsa Law for TL C. and all 
Slalttc cheap RaJae moricy easily; fi'DLce free. U, S. I*egai 
Corporation, Wasliington, D. 1 ’. Bcqircsteo.tln.g_8 1 .22 5, Onp.OOi. 

PGS-lTl\ KLl HEMT RIBBONS, tliree, $1.10. Me* wtttl 1 uj 
under '"Tjpe write ra- 111 Atclilson. 



I'lH ULAK AUV-EKTISINU SECTION 
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AGENTS WANTED 



WEAR A STYLISH BIUTl (7IottieB make tlifi nun- 11-19 min 
wbo is idmfrtd Is the kw*ED dressed nun whOs* ChUbcs are fashion* 
it tile, urn | are 1911 alyleg, Ton will he I hat man in yn-ur oed gh hnr- 
hcM,id‘ Util styles aft fust in. Gi?i ttds suit — the sweileat, dAsalest. 
snappiest style we ever created, arul better your appearance! Thin 
to our idea: Wa wflnl one man ns our representative, in your neigh- 
borhood. You've got a lot of friend*, They weir clothes It 1* 
the easiest thing in the world to get them to order their clothe* 
front ymj. Pri run, 17.50 and up, Thesa order* mvan a lilg husS 
ness that more Ilian doubles y-oUf siUrJ, and the work Is Gift 
e::i b L t?h E , cl aa-nrst, nicest occup* Lion in the w-nild. Jf™ reJpreseflia - 
It res make $5 m HO a day. You t imply tuJw the order and 
mtastircmenlp and mail them to ua. make [he eJothes. ship 

them i in appeal to your frleml and hand you the pr fit money, A 
Regular Cinch L Th*t r a the heaiily of held* In business for your* 
pelf, &lt right down now; write us a postal or a letter for the 
free eutfit to irrpTTSPrUaLlves,. And you gel the swcllcsl suit of 
fashionable, tailor-made, all -nmol, mi oloiiiea ever worn In your 
nrirtibnrhiHid. If your personal ji npeo ro nee and i hts business Is 
worth n pcislaJ or a a -cent ft it tup to you. ihon act now— write 
UP today AdiErcs?. American IVWrii AUlla Co., Dept, Hi-B, 

Chicago. 

r DON'T TALK to Frwipcd fee merits in tha language of the 
circus spieler. ihmT want kind of audits that nonsense Appeals 
to. it’, 1 1 I do pay. 11 you're a Rond. ^iuare ismn, making lt#» 
than (T-SD a day. yotTr* cheating yourself. You can do better 
Chan r li.it kc] IIeust fttcvciu' Stan, hip Scrubber, greatest household, 
invention sine,.* ihc St-wlng machine, Scrubs, mptm, ddep the 
i-lotll, cleans the baF-eboard. dusts the walls. No Stooping, fid 

war ttfmds. Dfin'L confuse It with ito-cullerl "wringer maps, " 

Nothing t-l^C eh market like It. Territory going fiLSE, Elmer E, 
Sn?rrns. 1 H2 Adapts K^preas TthiS-. iTdcago, 

MAD RACE FlVlt AOENCT | you may be chosen; means 3f T "1 
every week. J. Ho^unn. New York. juihl 23 in two dayp fprofli 
138. fit)); M. Chirk, >T-'S>tnnai. 13 first week (pfofil $81 J, flows 
comfort- acruhbipg machine; powerful vibration ; scrubs, deans, 
driea floors, linoleums, etc.: im s-tuuplng, wetting Narv^lft : abolishes 
dd style brushes, h.nmtfi disfiguring mops; self-feeding, self' 
emptying, *dr sudsing; child operates easily, Price $S,50. Woman 
All buy; weighs 7 pounds; euslly rirrlrd ; iwh 1 , lrretlsIibLc; free 
Sample; eiaitt: hurry postal. HintlOry Supply Co,, Hoi 32E, 
Si s lion F. Tfllftlit. Oh In, 



AGENTS?, DON'T BOTHER with cheap traahy Jewelry anil 
tableware — if injure* your reputation. Sell at low price* 
depend tih ie alerting nud plated ativem-im, Jewelry, leather sond*. 
razors . EOllCLwaro, fountain pens And novel tic*. Watches and. 
diamond s at cut price*. We prepay all eicpw^, and mall charge* 
— mir tine of 3.0 m al^nlutely rellaljlo and fully Kiiarantecd q.ulck- 
aellluj? article-H IS Tha largest and best offered hy any agency 
corn party hi the world. Write today f^r free catalog of 7511 Sihi- 
t lines and particular* about agents' free sample outfit. A, W. 
Itolmep. & Cw- l>ct»t. B-H?, tV)vtdenoe. B, ?. 

AflENTW MEN, WOMEN, ROTS AND GIRLS. Make S15 to S3S 
fct-ry week. New nelllng plan. 1 ,Vfj give a $2.5fl kitchen sCl- 
free id your cuWcinierH to advcrliao OUr gOfrd*. OSfi (nap far 
agents. Oner 2,fMKi euirallletd selling HElrtti. YVdrk pleasant 
anti rasy. No erpt rinur n?^dcit. I'arle WML* fltgo 21> mad* 
$31!.06 first tnWk he worked. Raarplea furnlatiCd workers. Liberal 
credit Term ft. A handsome 1A1 ] Maxwell flce-pussctiacr Jl.tMMI 
auttrffl Oblle ; a ?b‘ ir ' pin On. and 21+8 other [Tiles given tMultly 
free In the agorEs who sell Lhe> mr-st goads. In case of tic. erjual 
prizes gtcen. Write Hi Lm eery minute. Mr Lean, Rlark &. t’o-., 
3S0 Medford SL. Huston, M jh> 

TOl'Nfi AND ACTIVE aflES'18 Vinnled fur tbi Sanitary 
Crown lip*; it's kept dftan simply Ity lemorjng bit and *tt a king 
rail aiunnnuru cltamhrr. wheTe nil rilcciUm- ami sallra is caught 
and held; elegant French Uri^r pipe: notliing tn get out of 
order; tho only practical thing of its kind; it's making hew pipe 
smoker* every (lay: Mg (ales everywhere. Addres* Crown Pipo 
Co-,, 2.18 Broadway, New York tYly, 

"UVE MYRE" AGENTS WANTED— One In neb city and [own 
lo *cll * houselKitd neceftsiiy: "'tin* been a" nr "1 guts* I 

can" people desired; to right ones who produce result* we will 
submit it money -mrtlnjt proposition; don't use a postal, writ!) 
* live letter. Hamilton Pule* Agency. 93 State SI.. Boston, M&a*, 

AGENTS— Wild, rlp-marlnff RrcltFcncnt;: ItflO.GO weekly, Strange 
tncenlion startles world. Men money mad; gcltLlig rich. Hurrah E 
Zimmerman grahhad In dity*; Kctretad, $2,212,0# 

Jjl 2 weeks— wrlling AllcdV* WflUderfUl Bath Apparatus. Crifes any 
boil RO u baGiroom With hot and cold running water f*cihtie& for 
$6.5# ; aboliBhe* pltanbinti water work*, Field Uiiworked; fre* 
oarnple; oredlt; million* eager to bps'. Just show — money your*; 
*5 per cent profit, Just a postal brings amarine proposition, 
Allen Mfg. Co., 3370 Alle» Bldg ... Toledo. Ohio. 

AGENTS — To *11 the newest electric appliance on th* market ; 
(Old evrrywherfl there Is electricity, in the heme and offlet; 
liberal profit; driving sample, weigh* a pound, no erperl- 

erwe or knowledge of electricity rt-ctulml; it shew* bow to uw 
end light Instead of two and get the same results; sells for 
$3.5# and Saves the purchaser utl Inveslmdlt at ; write for 
particulars. The Handy Light Co.. 23 1 Opera, Place. Cincinnati, 
Ohio. 



AOENTF. TEACHER si, STCDENTH. hert? r * ytFUD npnorl unity, 
Sab lift ry duaOei* rug*. Opm Irtming nhoea. Many new botJiie- 
hnld spccluLIh-* that sell In every hr»u*c. ffv.UO daily easily made. 
Nnw i* the time trt (tart HF^I Ed in- on the ground fleor. Far 
sample* and harlicdlar* address IheittT Kirpply Pe. ( &08 3. 
Dearbom, Cblcage. 

WANTED AGENTS EVBRTWHEBE for l+uplexo Vacuum 
Cleaner- Only perfect hand machine. Double Suction, weigh* C 
Ihs... dean* < 1 n.ri*-l:?<, fioorft. curt aim. furnLlure. A winder. 
Can't Eel nut nf order. A child eii] 1J* It, I ietilOfnrtra I lun mean* 
A «i1t. Rig profits.. High class, frihnanrnt husamss. Write for 
particulars ID this Duple so Co.. Dept, F. 9b Sq, 3th at.. Brooklyn, 
New York, 



BUILD UP A PERMANENT BUSINB8B of your own. Rcpro- 
aCaat us cacluaivyly J n your' territory. No cuifiulnfl. it^p^al 1 
orders. We. as tnitnufaefurer* of patented apedaltlefi, Want ' 'ilrCj 
men on our nrighiaJ sslUng system. Everything complete fnr yn! 1 
tn Mart *t "iil'i.' Field. unJlntitcd. If vtu mt-iin bun] ness writ 
todsv. Jl M. Pease Mfg. Co . lka IVuse Hldg., Michigan KL 
Buffalo, N. V. 



AGENTS wanted for 13]C most rapid Pc I ling house!)- Id gpoeiail 
pn cllth ; twery woman ivlj E buy one on alght ; no talking; ll; 
goods will sell IhMmielypis J free sn Indies ami catalogue. Th 

Bora ten Nnvclly Co.. Mi-KcMport. Pa. UnT 116 n. 



AGENTS -Blgg?s[ money-maker knnwn. i lie ihfw Canchrid 
Incamleocetit Kerusein.- Lamp retold Iluu1*i3i obi Jlghdnc rueihud 
Burn* air. not money. Sis lime* brighter Lhiin. electricity. gB* 
acetylen* at DlOth coit. Bums with or without mantle. Burnri 
f|(* Jiny lamp- tsa^es 75^) nlL No trimming wick*. 8hd*'lll| 
mean* selling. Territory gt'ltiK Tint. Writes Ihday. Hnnd*citl| 
outfit furnished- Caarb eater Ligijt t'o.. Deni, 1 J . M, 7, 2(H Ndo 
3 bate EL. Chicago. 






"MODERN" SEI.F- HEATING IRONS ami plirda sell nn sight 
Exclusive pr^poidtion and every ■'Sluctcrc." lruh 1* gua rame 
perfect. 10#-^ profit fur live hustling rcp)-pflent:i lives. We Oliver- 
tlw. Our gpeclftlilps get the money, 10c bring' 1 Burglar l-oHt, 
HnPrTC Ltrriiuiy at unco and get v-UUlt by willing for emmffl 
CiltlccUD ' ' P, ’ 1 Modem Sptn. 1 Lab leg Mfy Co. . Milwaukee. Wt™ 
(FatenSev*. > 



3 DOLLAR t ADDER: POCKET ADDING MACHINE; aicDj 
and niklwii milck: capacity Sl'l'T'.ltdO. 9;i, fl.DQ prcbulil, "Per 
Cap" (’bunk Protector. *at«gHJird TO rbcck*. Sic prepaid, “Com- 
naon Senile" Pencil Shatyer-er; bf^l. pt^cket d:£t;. prsicll (harpener 
made. 23c prepaid, Order- now — Inday, riven 3a rs free. Ajeiit 
wanted. Ells* Wnlca Co., 1711 Lcqvepwurth, Uni a ha. Neb. 
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AGENTS, WOODWORKERS OEi HANDY MEN why nnt ri 
* hmdnesa or your own. easily manufactured — biggest seller ouO 
Every family a cualcrmev. The "Folding dim ns Ironing atond/' 
boft *vtr invented:. Full i 1 1 p t rue I InriB and yitilte-i- s only om* 
dollar; wake up and get hnsy; send lor circular. N. Sclidll " 
tTilIRffitho. Oh in. 



1 



AGENTS FOR KKEPEM BRIGHT Tamlah I , rcrcu1illv&. (It) 
appUcalhniL keeps AuiDiDObUe, ature sleri*. and other brasse*i 
ways like Dbc. Wonderful seller, IfH^ profit. HcgLdar cab, 
and apcJitft contract $2. Auburn t’h<‘rri leal Ppinpany,, Autmrn^ 
Indiana, _j j 



AGE NTS — NEW INVENTION ; jLih! nut. Nece**lU In cve^ 
home, Ouick suiter. ] i noi profit. Terrllory open. Write tu 
i j*y. Domeatic Mfg. Co., I>epL P, Tolcdu, Wo. I 



LATEST INVENTION — lift Y INK for Foust a In Pen*. Be*' 
sollcr tm market- m sampler, big p ropn&i ticui , PriCO l ( Jc. Secni 
company,. 5f2 VA'. 132 Su. New York, 



$20 WEEKLY SELLING HANDKERCHIEFS. Agent* wjuKed 
Trend uin list umi sample^ H>C, 'rite Nonhcm H a ndkcrdif ef L"0 
Lock Box 43S, Barton, Vt, 



LIVE AGENTS WANTED — H X 'ST LF+HS to h audio our altraC 
rive HU I nombltitUoa packag,.* at *onp a)ad toilet article* wit! 
valuable premiums 1 . Due Michigan agent made (615 in 17 hr* 
ane [her 121 In 9 hr*. ; anolhcr |22,5lf In Id br», WrHo tod*3 
Pa Vi* Soap Work*. 204 PlTla Bldg., H2P Carrol L Avc . Chteag^J 

WE ABE MANUPACTDVBRS at New High*™.!* OfighLal Aji 
BfU(h Degljm Shew Curds. Every Storekeeper buys. <no% 
pmfit. Catalog ctHtlnlnliut 3G0 rarietlcs free, &ar.oplea lOv'-i 
Peoples. Show Card IVnrtm. 7SI) W. MjdLson St., Chicago, III, 



AGENTS— Stamp names and addresses Oil key ch*rk*, nsm< 
plates, waicli fobd. ere IV, supply btsiik slock and stnmpln 
■nutfli*: sample rr«, Hari Manulaeturini Co,, ifiift Eckford Bt, 
Breoklyn. N, Y. 



ODGD PUZZLER sell Ofi sight, six '.Uircwnt-, wldta iruu. Hie 
leader* wlih whuleaslo catalog, 25c, W«Hfrn I'urjtlo Works, 8l 
Paul. Mhin, 



WANTED — Shivs nlili HL^huukd ability to «!l and put 
cur tjci r slam oul fils for scrutim doors, tine outfit and partlculgr; 
to agents. I5 p. Satisfaction Guaruint-ed. King -Mfg. Cu 
Chicago. 



MONTHLY and expen.w* to trustworthy men and womc 
t n travel and distribute aaniples; big fljanufacttJ ref. Steady W&r! 
S. Brlirffir. Tn‘m.. M- B-. Chliragn, 



AGENTS. MEN AND WOMEN, average- flu per day. 
capital, UO experience retHJlrcd, easy work among friends. Vri| 

upw for particular a, Gary JSatc* Corn pane, Gary. Dlj. 



KLKMvNI'! will make JfoUr Ftaiucd g^rmcrits look Ilka 
aggnta wardCrl- . H-t an. Bmsdway. Denver, ruin. . 



AGENTS- $25 |h?t day easily mad* *ciiin^ out ■uimnot 
tire repjLtr kit- In demand by all uutomnbLje owner*, 
today. E. C. Wolf Co., Kidney. Ohio.. Dept If. 



"A YARD OF KIDK." The eldest pjctuw ever! Beautiful 
h*p[ry. bouncing "kida’* In different puses , 25c for one, 5D 

for three-, Bi*r reduction oflrm* and dealers; no free satupli 
Miller Cu,. 3H W. U*th SI,, K. V. 



AGENTK — The l^jf!* T7± Lilly Cn,, Pi Of field. Mass., effer tu 
A lid sllractlvo hSgfi grade specialties that eril fCadliy ai 
pruiUalrty. S en d tod ay f or ilium r;vlci catalogue E, 



MAKE PHOTO PILLOW TtiPH ai)d Peat t’anrf* j-oumelf 
C;i*y flccrct process; rm diirkrucm, no lordtU; big prufH*; Etarn^ 
hy abscot) a? once; &enr] today for free particulars. G, K. YpRar 
On. Elkhart, Imt. 



WONDER OIL LAMP— Rcvnlu tit i plies lighting— needetl 
■FThcrcr — fin.Ofib already soid ; mgrttts cirthmdoatie; big ptufila; 
eiuakvn Icrritory. Write quick. Fre^ *am[do lo set It* 
United Factories. IVpt. fi, Kan*** <|ty. Mu, 



IF YOU ARE EMPLOYED In M factory, foundry or jny 
ahnp you cpm m«k* nufiiey with 1b* Yarn bciiT.le and Vaco Luncj 
COM- Writ* The Cllorl* Company. 3J.P5 Alieglmiy Are., 

I VtUiSyJvtlil a , 
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HAHN A SUIT IN ONE HOUR! Tour profit f ar an hour 
or two As Hit: rcl-TCicritatlvc of uur great tailoring house pays for 
* epedsi ramie- to- measure suit fur you— the Imrirtauiufai. the most 
itylish Dikflil the most durable erer made. Juirt, st'iHuv two Or ltiT^O 
or your friend’, the tumiplea of our fine wool suit! g*. take twfi 
>ar I h r afl orderi mul you hove corned 111 is f‘jl£ . Tun caln't fall 
)o get orders. Out GO beautiful ^tuples crtule a MIlMtion wher- 
tvor Shown. No one sii-T .cuss - ffuel'i ninttrlulj) qt the price before, 
fan lake no rJ^b. Everything Ip shipped nil approval. subject 
to 2-t hours ' Inn Liu u. UuslOniere try guodj; ml And bum be 

latlftfled with atyle, fit and quad Sty before paying- We pay ei- 
JnTss on evpryjhing. You can undersoil everybody. Gp( ektbe* 
fur your frimda at less cunt than they pay anywhere else and 
make wholesaler's. JoblMjr'fi, and retail dealer' ? profits, Thai menu a 
the sweLtcsE, cleanest and nicest business In America! A Bis 
Business that mote t[j:m double# your earningH. We waul you l<> 
iepiesent Us runs-. Don't wall uuEil BuhltbOdy el*c takes tills 
business. No experience necessary. We fumi&li you our port- 
folio with tiO samples of the latest weuVkra, fabric* ami colors, 
absolutely fret. Do you want this swell made - 1 o- order nult and 
ibis remarkably easy money tu siting bliiliaesa I list will make you 
rich 7 A Postal or letter lUilUd lb US at once elves you sUfll 
rSflilica and a blu buslrveos. vVrlte he nose, A postal cunl will 
ilO, Or tell your friends alwuL It. Farrigun TAllojlriu l.’ouipany, 
Dept, 11. nilragn. Jl), 

AGENTS — TnfTo3e CllUchest Quarters! over 2?H3?y profit! fast ftasy 
idler, toilet necessity: leader or side line for either sex; write 
bow. (’a.k'V Company,. Jacksonville, Florida. 

SMALLEST ALARM ul>Qt:K, biblo and telescope, 10c erTcTT 
trepaid. W. H. (lamer. A-lltt South Lafayette SL-, Evansville, 
Indiana. 



SELF- THREADING NEEDLES. UJc a paper, Agent's samples 
ynl temiB free. Ladles' A r t Go,. Dm - t. 41. St. Lun i n. Mo. 

9 AGENTS Sl-r.i. niAl'l’I'Ent'S ILI.i'E KOOK, Imw lu drlfC 
adjust and maintain automobile? and mua examination*,; (.ample 
Hd prices 2Dc. Chag. Mllward. 15 IE N. 60 th. Pbthi,, I'i t. 

TBL: NEW Matchless cigar lighter. Agents— Juai out 

— the bow pocket lighter. Shaped like a fountain pen. Ter- 
ritory going faat. Write today for sample uffer. Sdilller Mf£. 
Co., Lept. R, S«.L tiler Hldg., Chhago. 



HifSTT.ERS WANTED ererywliere to Introduce muv quto epn ijLLJi- 
--|£5*$1BQ made weekly; big demand; free turn kk't. Taylor^ 
Siyer? & CeJ- . A 1 05 Lafayette Tiled.. Del roll. Midi, 



AGENTS WANTED — Combination ]^t>nr^Eor):' rilter Stand and 
riuototfrapiiCrg BraduqtLHl gas light p rinsing ULutlt. SLdls at slfAt, 
J. C- Rnrrett (!o. h ILltlf^rd. [ dun. 

BEST SIDE LINE on earth; clean rut. proposition ! pocket 
samples; prompt com tuitions; consigned gin tls. Dyer Aifg. L’o.. 
H30 S. Michigan Avo,. Chicago,. 111. 

an OUTLAY OF 25c that brings you 50u— HH1& — | s p)od 
Prullt. Send ilTme for aatujlle. Sell everybody that writes. J. C. 
Jennings, WlntiEburo, Texa^. 

AOENT3 MAKE BIG MONEY wlllncr Onmnnl* Hand Cleaner 
and Household Necessity. ■‘Semi for pjLilculjrs. ihiuiauls Mfg. 
Cq. 7222 Seventh Ave. h New York. 



BOY AND GIRL AGENTS— Sell 2u packages ef hlLitUg at lltp 
mch, Send us $l.UO and keep ulu: dolLfr. U^idward Adv. Service, 
Akron. Ohio. 



AGENTS WANTED to sell mir heuuUful BcrlpSnre wall mot- 
|t>«- Frank Shilling Co.„ Navarte, Oiiio. 



AGENTS— Over 50G^ profit. Gold slgu letters; sell CTCcywhuire; 
tamplo free, Johnsl'in Co.. Qui ncy. IH- 

DON'T PEDDLE l Make your duilurfl easy. Emery Furrer. 
Enatop, lit, 

AGENTS — Improved specialty for automobile owpeira: quick 

idler ; hlg ]irunii; lilUalraied booklets; write today. E. L, Ellis, 
No^aUnec, Llrh, 



AOENTb — P ortraits T^c, Frames t3e. Sheet 1‘iclurej !e, Sleroo- 
leepw 35r. Views k. HIT day*' credit. Samples atid Catalog free. 
Gonaolirfafed I'ntirall. Dept, I f HYT , 1 (i 37 W. AdanM ^l.. Chicago. 

|2S WEEKLY And orpenset tc men and wnmen 10 collect 
iintuea, distribute sn tuple s and advertise. Steady work. C. H. 
Emery. If. M,, Clileago, III. 



I DOLLARS ROLL IN selling the grcatcal household artlclff on 

varth. siptfi hu iy t~u., AU.j, StrOLUlsbUcg. I'q. 

AVOID MIOBOKBS, U&E ALUMINUM Bialijur vest Ducket, 
i tin king cup. agent ' a sample 15c. Every nuo buys. Kept, Ji. 
feiaa Alhjjlj QirlfH Co., 5!t2, Ghlcagu. III. 



AGENTS WANTED — Rubber stamp!i qrad novelllrra. Sei]d 4c f^r 
htU p*tt Seula rs. A . j*. Mankin ^ l^o. r Aiossinlrlq, Yn, 



AGENTS — <iuLt peddling 1 J>0 It hy maEl! T<mr spa re 1 1 c[Li 

ntn%h weekly; Investigate our unique lindl bUilnesa: attbfizlnf 
P touts for shrewd people; write for details, Fredericks & Lu 
Tin Unity Bldg P Chicago. 



COLLECT NAMES, information, fn>r bunlttas conccrna. Steady 
profitable liome huslness, InrirucLivu booklet fur stamp. Id, 
fonuatloQ SyiLeuj, 25b, Marietta, Ohio. 



GOOD MAIL ORDER BUSINESS, one dollar; esprea-j prp 
paid; hhkrpeu s^tfeiy razor blades by mull. VV« furntaJv com' 

J.h-ru DLLlUt. Write Guh^rnllll Will Lins Go.* 03 Goebel BJdg- 
I hdrulL. 



NE1Y ARTICLES FOR HOUSEHOLD and Mechanics. Quid 
sates, gudd inolit.H, N\ rib I iBcagu TyOl Works, North Chieiiaa 
111,, 55 Brand any. 



SELLS LIKE HOT CAftES, hjg prortts. new ironing pf*j 
DCrfiuuca oIoGiea with Usthig vlnlot perfume, NOLbing like R 
Easy to b-Llidle. I'^dlisifu territory, M. B. It. >|ig, Co,, It 

W.iier St.. Nlw Y'ork, 

WANYBlL^ OEXTS-T cents profit each UTc sale; host lil!r> 
article ever oiteml; Minplo for he in s-intups, iLiwlinga, Bui 
P4i. St. Lotiis. 

AGENTS— WE MANUFACTURE GLASS PAPER. 'FJjiln glmi 
Wlnduwa made in loot hke real at a in glas^: tomet h! n g pew; f.bi’Jlj 
nppllcd; big money m.ilicr; two sample s]i«u of paper, will 
catalogue 1 1 l ealnra anrl dHcci.nii, sheet, for lue, S. II. 1'artlil: 4 
to,, 2(ti s, Clark SL* Udcago. 



PERFECTION POCKET AJmlNO MACHINE. Ughlidna 3E-lie- 
Agenlfl wanted. Cincinnati ^tfclallj Mfg. Co.* Dept. It., ClD 
clDimtl, Ohio. 



ANY LIVE AGENT CaN make 10(i^ profit working for ts 
New arttcic, sella fur Hue, bhlfersui deplud. esctuslve terrUory 
quick an lea, semi now fur free sample and Icime. The U, it 
Sales, Co.. ISQ Naftss.li St.. New York, tiemns 1:^3, 



AGENTS EARN BIG MONEY Felling In test Style* heaulifu 
braided rttul cjnbroldered waist JjatiCflliS, dres-nCS. Mexican drawr 
work linens, retiaiHsatiCv, iwHlcaals, rlc, tYulvsat bit, Nation* 
Inifiortlng Cfi-. TU'sk 27, 6^1^ Broadway. New York. 



IJVE WIRE SALESMEN* rcLI our own make brush ra for 
liottssehold use, W rite for parLkularg* territory a ml the eiRht 

mlvatttaKca of our prop&filiioiis. 120 'if profit. Capllul UruBli LU. 
Hartford. Conn. 

GERMAN SILVER KK' r CHECKS — Steel ICllcfa for muklni 
same, hey rings, etc.; aver 3i> Btylea, Agents wanted sampit 

■Linrkcd with your name and nddflES, And key ring. 15c. 

DJo Maker. Winchester. N. II. 

AGENTS Wanted— (2d to $I0H per week easily made eelltnj 
higti-crade Auiotuoblle isperlalty. Agents Supply Co.* IL-jc HA. 
MuaeStipe, Inwa. 



WE HAVE (in Ideal sid a line. Nets big ntunifl, Sb.nb to MC.CI 
p dar fijflNy sinle. Getting onirra for our Safety Matches Ih-ar 
big Dealer's specdal advertisement, ^omethfpg new. Sells ItaaJr 
If you have a Tew spare tuu incuts oil your route, this Is y.'Ui 
pppur Liu, ! ry. I'ndcet FiLmulr cilhc. Fur pari leu iam, iLiidrees Deph 
P, Impuners. 22112 Esat Mlh ^t.. Cleveland. Dhfo. 



BELL SOMETHING ALREADY IN DEMAND. Energetic spa 
dally salesmen make ?2 .mo 0 up on uur remarkable, dtigfr.nl ad- 
vertising pi-i>j.K>slttn]i, Unlimited earning otsporCLtailtj-. It^labB 
advertising apwlaliy Rjilesmen wanted— -.tine selling orpcrieirica 
Agenry Dept. Taylor E rot tiers Company, llOCliester, N* Y. EaLSb 
Lsbed SS year?. 



AGENTS— |5fl wroekly ; we manufacturo tJie l^est needli cax 
BP'Ute I a wonderful seller; 200 iri 1500 [ter t'C ,T profit; lulfciftf tin 
nccCFna ry : OU,r copyrighted "Ttii&t Sclaemo" EnrUDtH* do tin 

work; general agettts cam ujji ku over StiHJ wrofcly; send 10c for * 
£fjc sample contain Ins 115 needles; particulars free; buy dlr«t 
from the factory St wJnoiesale. PatJ Needle Go.* 102 Union fiq. 
feiinierrllle, Mjkh. 



BECOME A MAJTUFACTDEER'S AGENT, We manufaclurt 
hosiery wlLich outwears » of I bo ordinary kind, replaced fres 
uluu hole appears- Easy sates; largo prorb-s, First rcxily Ob 
tains Bgmjcy y&u.r dfy. Trlplcwear Mills. Dept, D, 72 1 GirtT* 
Av'C-, Fklhddpllli, Fa, 



MEDAIAJONS? BELL AT SIGHT, 300 per Cetst to Sflil per rap.!- 
profit, Make UP y^nr rvwn geodg, aiid be in rlcpenieo t . "'It'g 

esey," Catalog fre*. Fred Ilesae Cn., 120S W. ftaudolph fiL. 
Chicago, 



AGENTS- $5 dally wiling our Handy Tool, 12 articles In one. 
Li gl i ruing seller. Sample free. Thomas Mfg. Company. Ifii 
Third ,8t., Dayton, Ohir>, 



STERLING IGNITERS: Write at once. N. Sterling (a, Rot 

!6fl, Trenton. N, J. 

EVERYBODY - CAN SHINE THEIR Mil MRS whli enre, COII- 
f euJenes and economy by Uil::g {he Kroll Fa tent Blme Polisher, 
trranEndmiFi demand. Agents making pile* of money. Write 
V for exclusive territory. Ada.ru J. Krull. (100 Blue IelOud 
ivo,* Chicago. 

Face NTH. OFEHATURS, SALESMEN; hJg mnney 0|>fT4itl]ig «m;!| 
[el ting fifty- aljf fn.-s jnat^b truL-bSlie. Kterte, rest Adnata, tuer- 
fhants. territory given; libera? inducements. Write. lion Machine 
j o.* Petrol L | 

[agents* you can make 5a to fid a day Belling out 
E bodj; ill winners.; Write at onco cue] ii^itig 20c si amps or two 
Um« for latest catalog ae.h] nn titles o’tirlh lOe with outfit. 
Ulg money for you. The Nance sales system, 404 cuss st.. 
rhlcag^ III. 



THE NOEL KEROSENE MANTLE LAMP haats Dlrctrlcity. fb 
or gasoline, Tho m<Hit pci ill obi le.il light Iv burn. A whirl win a 
seller. I’llStomers deltutde^I. Agents write for territory. Jntm eJ 
.Noel Co., loth St., Gnvnd Rapids. Midi. 



AGENTS; I30.CID WEEKLY easily ujolIe selllcig our 
Self- WrLigdnfi Mup aurl [Jiintor; 5 (Hi Cf ther fast ftelEcrs; sample* 
free. W chert Co., 1C37 Wills SI reel, Chicago. 



WIDOWS. Ladles, Men, N«vt, Tuteresling ProBUblt; 
wnrk. Spare tilbe or iwnnflnent, Belt our useful specialties. Dur 
original selling id an will doutilo your sales. Particulars anti |2.dt 
premium ufTer free, Fair Iffg, Co., HFSi, BidM, WU 



VOG CAN MAKE tltt SS our general or lpcsl agent. Housl- 
hold nenulti: saves £0 per cent; peonanetn buslneaa; eiclunlv* 
territory; salary or cornu: Is si on ; free tarn pie: credit J. Fit Mil 
N ewark, N. Y, 



I WILL START YOU earning Si ditlij' at home in &par* 
Ueilc, silvering miriorr: bo capital; b« iiii foi frrt InrirucUve 
booklet. piriJie: plana of operation. G. h. Redmond, Dept. 3WS. 
Boston,, Maas. ^ 

AGEXT& make Me money selling our m ,| w geld la tiers fur office 
windows, uti'irii iJMiii'i ami gians mcuf. Aliy «tir c'iiJi pul rliEm on. 
Write today for free sample a n 4 Tuft paiLicLdflra. Metallic Sign 
Lrtter (’&„ jt>6 N, Clark Sl.. Cbkni > 

ONE MILLION AdKMK WASTKI); fun seller cast ink: 5c, sell- 
lnu: ollc, Every firm needs. Orders to s;im. I'uilal brlnsa earn* 
Ihtes. ileAcisid (,!«.. -IK' Milwaukee Avc. . Chicago. 

FREE" UOLU SAMPLE net* with IhHt leltcr. Something cn- 
llruly new. Eu.-ry Hem waul- iL Orders H.ifl IP JJpu.Um. 
pleasant liudnc&s, fffltfi today. Melaillc Mfg., Co.. 40!! „V 
Clark, ClilcuBo. _ 

AGENT®— Sell the Finleys CUuhea Line. A laLiur-iavlus In- 
vention; sella on night: write aulck; cKClurivo territory; ti!5 to 
$7 11 weekly; fruLptU prtbMd; sample 25e, l'lnlwn l.TQlhM Line 
5J8 LmabR 1 Exchange, Fort] and. Orejoii- l 

AGENTS WANTED — ^.V novelty, housekeepere biiy at flight r 
ten kettle attachment prevents sea Ming, William Crain, ISoX 
»U>4. Haverhill, Mass. 



HELP WANTED 



To JlP.OiJG YEARLY in the rest] estaie btiilue**, without 
capita] ; wo will teach yon the business by mail, appoint yon 
special reprEattitiitLvtf In >our Locality, of leading real estate com- 
pany. list wltb yon readily solftble properties, cd- operate With 
and aRjsJ-t you to permanent, aut-eras j*» thorough commercial law 
course free to representative*, If you are honest and iiuMUm 
utlf free GS-page bunt uilL tu Ffly Imprest you. Address Inter- 
na Rural Hralry Cnrp. r Pc- pl. _l (13 1. rnieagu. I II __ 

WANTED RAILWAY 11 AIL CLERKS. Average salary StHKMK', 
Altcmaic weeks . (T wilh full pay. Common education HiliTliCfeul- 
Preparation fre« for exitmlnalloiia everywhere soon. Write r liumo- 

■ tlJtiely. Franklin In stlT-u I r, Htpt, K-31 . Rp clieatcr. N. Y, 

RAILWAY MAliT CLERK. Foot Office Clerk, and CgrrJ.tr Civil 
Serrk-a Examinations ure hold In the Kail. Commence prepara- 
lloti now under (ho personal aupctviiilon of a former Member atul 
Secretary of the lizard of U- *i. Civil Service Examine re- 7 

years experlcnc*. In cohduCUiig Ch'il Service Examination* tiM 
shown us riuCtly the tlml Of prepa ration that a ft applicant re- 

(|Uiren. We can prepare you tight Write today for uuf t>Le 

fres LlcsrrLptiVe hooklet. FatLcrsuit Civil Stcvllie SchooE. Rox 8iQ. 

IIpi.'IjpsUT. N. Y. 

EARN lit) 1 TO (15 a week ami fluid yonr position tieflidea- 
N"o Canvasalnj- We, as man of act SJ re m or patented jus! in scaftnu 
epwialtios, havt) new e»iy tnall order plans to keep fsi-trirlPS husy, 
We fund flh cTriythluy. Large prutLta. small capital, H^jyer'onc* 
inuicceuuf. If you are oite of tbo want -to -go -ahead kliid 

ivflie for tnir most modern pUua. Sworn Statement, J, 'Sf- 
I'l-n so > lfg. t Vi , 1 H :t R ida Mli’lilgiUi St . B nlT aln. __N , JT 

WANTED— RAILWAY MAIL CLERKS: City Carriers' Foil- 
o flics ITerks. Uovcni'mvrtl Clerks at. Washington, P. ('. niauaandj 
of nppolnimrnls coming. Average -.aiury abOnl $lL0fl.arj. No 
"Lirrafc" -Short hours. Annual vacations. Common edu-catlon 
aunlclenlL Palilicif ! on nonce iloi needed. Scud puslal Imma- 
diattiy for lSst or all po&Uitma upon, franklin Ti-jjdiiutc, Dcpi. 

K-ai. Rofheal cr r N. Y . 

WANTEP — Uno representative! In every Important ncnlor to ha v* 
crttuHhe na]e of our lhie cf drup -f urged tuols, hiUUttl era, cold 
chisels,, pinchers, punches, etc,, etc,; rest-nvn sL!.i)o men only. Writ* 
at mac * to Halo s Mgr.. Van I f nren Mfg. Co., riilongo Heifililq . ID, 

STOP HERE! Let mo start you Iti a homo business that will 
bring you inuiiey every day. Eiperlcnce unticeeaBary, Spaire Elmo. 
No canvasslug. 1 furbish everyth in* OtuJ guarartc* uticcess. 
j g-L^nt fut p njQfit. Voarljjas , Pea k C. It , Omaha . N’cli. 

YOU ARE WaNTEP FQR GOVERNMENT Petitions. *S0-flO 
in until. Annual vacslldlis. Short hours. No 'Tayuffy.” CdiU- 

THOft ettoratinu BUfllclCIlL. Oyer 1^,0PH! SfjpHdtHiJn-rH* rvtulug this 
year Influence UtUieri^aary. Sen it postal irnmi'diaiely for Hit 
of poiltinni open, Franklin Infiiltiite, Dept K-Ul. Rochester, 
Neit York. 

RIO MONEY WRITING &0MJH, TUousands of doliare for 
aljyOiiU who can wrh* successful words, ur music. Fasl cijrtfl- 
nnc* unnecessary. Send ua your flfjng pKUe. wllji or without 
XuUalC, or wrJtc fur fru-fl particulars, AccCpiuEiCo giiitt.iliie*! If 
available. Wn.sh.ihgl on udly plage to serure oopyrighL, II. Klrfcus 

lingdii la Ca, Dep t , Wjuhln®tolL I>. C. 

RAILWAY MAIL CLERICS WANTEIl— Average salary Jlllui, 
W^rlie lmunbdltttsly, Franklin Institute, Dept, K-2L, 1 E uclicst L-r, 

Neff York. 

books" LOANED FREE— BY MAIJ^-On many sub-eels: others 
reaitcd and Hold, OcrLtilUm, luecesa, iiustneis, hculth. new 
tlP^Ught, etc- F'if C 0 ndltJnnB. j lls|ff p Weekly liullciin, full infarma^ 
tlun and Impartial advice, addnsa Lllirnrlan Oriental liaOterlc 

SEMdety, lu>. Washington. _D. C, 

GOVERNMENT WANTS RAILWAY MAIL rLKRKft; Carriers: 
rnatpfflce I'lciks, niounands of appoLntnjC rUs cuiadjig VVTita lOr 
Ijit, Fmhklln Iniil lHitc, tVp t. K - Sl, Rftidicater, N". Y, 

COYERNMENT WANTS RAILWAY MAIL CLERKS; Carrier* : 
PotfoRlfQ Clerks. Common ctLi.n-jL ti- -tt HiflF Lurat. Thooiiamia of 
appnititmentH cffmlng. tVrlte fur list, Franklin Institute, Dept, 

K-?l. Rocbfster, N. Y r 

WANTED — A few apcclaliy saleahicu of unusual ability to cover 
flastrnt territory and in Evbrim we will give an Unusual cantragt 
Ouaranlerd slate rights to right imin. MuBt he able to furnish 

fldeitiy tminl onri should have ifim* hnovledffl r>f mecliauldi- 

Diy-AvetyieiLe Welding Miflilns ( '<r. , £13 H, \Y, lHvd-, Kansaa 
City, Mo. 

GOVERNMENT WANTS HELP— Writ* indued] ntelf fur Hot of 
coming examinations Jn your vicinity. Franklin InrtHuE*. DepL 
K-Sl, Rochester, N. Y. 



WANTED (HHTIilltl .-TERM of AdTertUIng Matter EwTWhereA 
iihvt' r D Barkley. Mpsuk I'lcuwim, Fa. 



SORER MEN TD REPRESENT US In evety tacaliti In ha«i 
liULrgc uf uur Amuiemcn [ Devices at prifltdMc •ennimS.iP.lOft. N'P 
cjpctLw, PJea^ont outside eiupleymcuL Hcfarca] rs rEHiulred. 
UiUtShsil AtiiuBcment ('«., 72n Km Bldg,. Newark. N . J. 



COLLECT INFORMATION, nil Hies., Cie. , fur bualniisa rcnrcnU 
Steady. uruHl-i Mu home bupiucei, lnslructi™ In uklel i*r slaaup- 
InfcrmutlOh HJ'Sietn. SHI, Mu delta . Ohio. 



WANTED ONE THOUSAND t llAUFrEURS and repair men. 
(lur demamt for automuhila engh Leers exceed* the supply, calls 
lot men ot lattlilgcnce and mechanlcul laeut capable of ctim-1 
n Landing (1IH),011 to $1^0,01.' iH-r luimtli upun graituai Lmi. Jtesl- 
iJent course S'iCMJll to $GO.fi0„ Huaiitj Carrespmtdrncci coura* 
coni pitted by practical ri?ad and aliup Work at tins Eehral, 
Highly successful, Louk thl* np, Autu Si di twin >f America, Dept- 
T. I H 1 1 1 M k'J'i Lfc -11 n A v e. . i 'hlra BO. 

WANTED, AGENTS, MACHINISTS, ATTENTION! lucrtas* 
faLiry, new revised nanriders J Hnnrl liiwh uf Practical Mechanic*. 
Rest ever ready reff'mjce. ThbUSktids in una. Postpaid il,0Oi 
riolb: JL25. tl,SiJi leather flap. Rig pruflu. 13, II, HattndCra, 

-K1 Ihlrtlmse St,, ISnSiuij, >1 il--s. 

1 -L L ,M R | N c“ EL ELTltlLTTY, BRICKLAYING Of Mechanical 
DniUghtiiig, laugh L hy expert werkmen. Bburt time and ErnalL 
Cfit. PoftHiMls u Lit ays open. Catalogue free. Write today 
Coytift Nalltiuul Trnde ficlirmh. flll K. HllimlB St., ClitfjLgn. 

E A FEU I EN ( ED Oil SUCC ESSFLL HALES&IEN 1* bCU Umo 
line IlgtitLug Eyslem aul table fur any place or pmnis-u; atinctiv* 
propthsitlou. Write fur catalngije, Dmiti Lighting Co., 114 N, 
SHiiaamnn At-, CMcagyj, HI. 

wanted- A m.m er woman to act as our information ro- i 
port i2r. All Ot 8P?ue time. Nu cxpcrlcijcu tiert'esury, SSit to $£ 
per month. Nothing to sell. Send sLunp fm- particular*. Hi 
Association, (id l ASSOtiaUnu R!d!*„ Illdlanapolia, Ir,d. 



nt- 1 



^itiu TO 5 L;'jO a MONTH paid to ClmulTeii itj, dcnjuubiniturs nnd 
Iruok drhers: uu experience ueccaBary, Wriie for free Gillian 

ccrliflcite, Su-eencr'H AutouaohUe School:. H3tr Woudlatid Avcl, 
Ivdnsas fRv. Mti 



1 WILL START YOU earning SI d.'iJiy ,it honie lb spate tlttie, 

silvering mlrnus; I cplial; HCitd fur tier iiiaLrucllv* bouklet.t 

giving phui* of operation, G. F. Itcdmouil, Dept, Soft. Ro^top, 
Mas*. 



MACHINERY AND TOOLS FOR SALE 
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FOR SALE CHEAP d* we uru giving PUt of Imsiucsa. 

No. £ Fneio CriniJJLtiuua Ml*n r liuls-t nrul a Fagc Material 
ESevaton; ficllj. TatiejUUl well dr 111 I tig machine with rools com- 
plete; 4 hp. . Fairbanks Mur** Oaeoitn* Engine: all in good 

condl Hun, Addmc jinrUn A Kahicr, MauLcoo, III, 



Blti llARGAlNH lei Air Cotnprt^ssors. LOdCunotlvcfl, Crane*, 
HolatJiL* Engine*. KJedrlral Appaimtua, Pumps, t ruHlium. R-iilera. 
Engine*, etc. Let mu figure with you. Thuk, P, Coftkrd, £ So. 
IMh St.. Fb I la riel phi a, 



A HUUilCE UF FlJWEK la npcessary for operating suniU dyua 
mus, display nr experimental machines. We tualtu BEiiall engine^ 
for fust aach nuivoua that uoibody startling feature*. latL 

■ re rum.i rkaLLy powerful and efhdenl. Let ns f.-ljjlI yuu uurtl 
booklet; it cxplaiti* them atnl ihelr peculiar construct lmi. Tb*, 
Elgin Wheel A Engine fa,, Elgin, 111, 

MACHINERY“SECOND HAND, Iron working machinery* , 
wood working machinery, g-ib and gaMtlluc engfue*. hi Cam chglnss, i 
electrical machinery. Write n? fur what you want in machinery. 
We can furnish It. Cincinnati Machinery Co,, FjucJjiuHLL OhiO- 



KOft HALE — Urie- !il foil Frick Ice >Iachir:e, |30ft.(W): one i lad 
IllnulitgtLLmi EiruMKi; one H Mo Remington (fhHJ.00. G«. J. 

Adam*, 39 South St,, New Ynrk. 



FUR RALE Rare iMrgtilrt* in m-w amt slightly used *tuliuj>Ar3f, 
marine nml automobile engines. Wp have whnt you need. Stal* 
your reel u i mn euts. lift olir prices and nur guara Llc. ThO 
Badger Motor Co. r U I ti Third St., Milwaukee, Wl *. j 

ENGINE CASTINGS, 1% boreo vertical J«*olla^ ’*lf-«okdT 
fi; Three hurst 1 marlii* water- cftolerl, f-'.i cash; drawings In 
eluded; catalogue fur etamp. Novelty Mamifaoturtpg L'u, S3 

Wrh Six t h St. L ClhclnnatL Ublo. 

TWO-CYCLE, TWO-CYLINDER 4 Jn, by 3% in. marine an 
auh'jnoliiK JSiisollirc engines 10 hp. , at ?: I complete. Chs-tlng 
and drawings, of same for sale. KHurda Iron Woiks, MsnJio J 

wnc. W],*. 

JuR RALE — DRAWING a” PATTERNS, rail Inga, fluiBired en| 
glue. S horse, 'j cycle governed saatiunijy ga*uilue engine-. CTneij 

F. O . Bn3r 352. Ne w CasUe, Fn 

ft H r P L GAS ENGINE with two Water tank* and conneetldOU 1 
■lap electric a park cr il W. K oil eu berg Co,. Mdimo nd . Ind. j 
WATERMAN OETBOAltD MOTOR* mmpletc. *£5.ott, Fins{ 
efttnlUlcu. Maffet, Lawia-uw, Kan* as, 

FOR RALE— Ewund-liaod Saw Mill In dm da** condition. 
Write A. L^ Crhalnetr, It. IV 3, Orecrtstnirg . Pa. 

FOR RALE— MACHINE SHOP, TOOLS, motor*, dynamos, 
caatlngB fur motor*, dymirnoa and gasnlirto engines, volt- meters, 
ammeters, wire, everything In the electric line cheap, T. D 

T hex fc n . MyniMnlft, Vt’ 1*, 

FOB SALE — 4" ~ Foi^ba^GirtJi hand or power Pipe Machine 
G*hkI Utlfjn, f-ji^.o*. Wealem Mai-blncrj- F a., Cincinnat i, t> 

lu'i MARINE ENGINES ’ W&.'ttQ PS I2M.C0. 

MdUHtt, Fonn. 



Lucas * Su: 



FHL1FVS GEARS. SflltlFKFTS. Shafting Hanger*: a«e pat 
111. W, A. Jones Foundry A Machine Ol,, rhlMfO, 



FOR HALE— STORAGE BATTERIES*, new *dd seen : i d - ha m! 
Fhpap. T- L. Thorscn. Mcnrimunlc, Wis, 



INTERESTED IN GASOLINE ENGINES? Send .10c for buot- 
let. "Hnw to Run and Install UalOtln* Engine*." and a ffin 
iu Ascription to Gas Energy. S6 Murray St* New York, , 



CASE 1 [ I (5 H SPEED ENGINE t?5 i vertical boiler with fittings 

j50. Ip M y rtle St. Merid e n, Conn. 

r FOR SALE — A and III liurse 1'ower lldinlke Eugltn's for 

$,Tf.5lh Write fur eklAF-g. Arnold X Ruopp, Manufacturing 

fiwntutflT,... Marfriulilifiwn, lair ,3, 

| |'I r VE TfiOLS Tor salt! Wm! ejuimtuiclil Black River FiuT 

} Wlaeoiia ln , _ 

EVEN IF Y U L’ ARE jni eM icr It l icPd tuu-i maker you wilt Mm 4 
I much Information ui t,i luc in me -eaU-. -"f articles • n "Tool a:--d 
41]! I Jeatgnlng" ip.1i I ell cOtrirueiaWH In t Ltti July lastie- uf Shop N"tej 

Oil it rttriy. ... . --- -- 

EWO CYCLE 834x3% Inch Marina Engine, F-i'j : cum u lulu elid- 
ing fo r samp Toa 1 sale, Sb>u. \Ujtl £3. Harrison. Ark. 

STEAM HCJlUii: OUTFITS- torn oboe’ U B How l 'ewer -ju ,; 
dliui-. &i #> high, |4 '.Mjo, I'oge Bittier Compani", La mil ctr 
be, Uldengn, _ _ 

ton HALE — I Eel hi Ut; ThroillJi-f. Aittnaitthlr .ittui CqrRsq Ln- 
flnii. Rollers., Fuiiitu, ilGatii^ U&thliie Tools, Toiihs. Saw 
Mill*. find gonerel n utehi tie ry, sit bargain, hr Leek Tad Jib knew 
jtmr u-ghls. The Itutulie Machinery l'i, ITul Powers ist . , <1 ll - 

glnnatl. Ohio. 

FUJI SALE — Oji iollJJB linglueft, automobile*, ItwilhO and ftla- 
floiuiT. bIau ortsil:-..A. tjaeund hand ones [alien tin eselnmgr and. 
fur F-lle. Apply vi i L La Et.mitrh. 1.5, W. lilcSjituJsUii. If, No* 3$. 

Feorlii. Til. 

FOR SALE — Engine Inthi, swings 9^ In., lai^ 3 Hl> In. lulwueti 
centers. Complete Kill] Ju!L See oh:fflliB& gears Ed cut nil 
threads. 3 i» i'l In. ; price" only S-LL-Sci, AdUiess L F, Ulntnlilrs 
& S"tis. At Jem own, Pn. 

LATHES — Send for free circular Bhowltig Lwrjniiiis on small 
, Screw Uniting Engine laUies. H. B. Machine Tool Co., Jirpt, L. 
ygoullt Ren it. 1 3 1 ■ J 

LITHiaCKAPIllC MODELS— Series of B jsubjeels— ' Wireless Ttle- 
Cniull — Motor Cor — I ijiijiiiiv — SI Laiu Engine— Steam Turbine— I Lift 
Engine — Hiia 8il-i I tidies — At I I hi 1 JiUlta of 1 1 1 inns ui<v Ini Minns nr-u 
Bhatvii JUKI numbered to correspond to tirlmed keys of ewlihob. 
Prl^ L tier st'i Df B— f 2. fdl or Bc.ic Doair^d. F.ipular Alecluii' 

trs Rook Dept.. uNcago, 

P ATT KH N - if A ICE Ri$ t A bw)i ciecoled to Ulc priTiclfdfi or ImlL- 
lem. ond cure making und nniJitiue- Written l?y O. H, WilLisrU. 
A jii ; i et tr.'Ji I pattern ninker uf Team SEpCrleilCO. Tills Iji svik* JlluL 
piilili-HljCLL tii!-sta Hm sntfject in & nnicti more pimple, itirect aitiel 
StYV-errc rnfinner tlian mOs| bo- ks AEnnk this line. Li 11 1 paged- 
: 312 i-.Uflt ral lOTiL PiIl'C S1-LI* paatpnlrl. Popular Meobenics Rook 
D#pt,, Cl Lira so, 



MANUFACTURING machinery 



THE PIERCE MODEL WORKS, We make Models nf any 
dnerliAloii- Eiperinice «LLd eur htoderti (QultHaid pIioe" etmtdea 
us io give you the Iks! ro»Ults at Uie lowest eost. We will 1m- 
pri'K'e j' u r InTcmloh.. make samples for exIiinitJinn, itid snles 
asentS. We nbfO makf 1 [I, s 1 nccCsaaq,' lor. la il [ui cl if- a to [luIiiii- 
tucture fin use on contract. Wills fur cStnlOBUe "T mud cl jupptlfr5. 

The Pierre Mcntel Works. H7 N% Alb Atp. Ohlfaffti* lit. 

> INVENTORS -WE M’IL1> MODELS, do experimental work, 

! jipiit nianu fad nrlNf, Jles and ton |& r Gw. SeJiwara & Co,, 

]3a Ljjgctj SL, New Y>i k._ 

THIi WELL INFORMED MACHINIST eUtifiul nlfiwd to uilsS 
tJm two series nf orlfltnol tool a nicies now running in Shop 

Notes Qitfl.i-1-t'clj, These art '"TuOl and Jig HdPlgtilnil" ffll'cl 
"Hand am i Machine TumF/' and logether comprise * the most 
ilp- refl ate anil lot PHI inluniiltinil cn tli p subject . 

DO YOU WISH TO SAVE valuidile casliligs and parts whleti 
on acc< uut of inlTiur defects nr hltBkngea ironlU ttaro 10 tn. 1 
thrown uu the ser&ti heap? if so, read ihc article on 

Aeetyle -o Wcldins nrai Cutting 3 '" 3n (he July isstie of Bti n p Notes 

GorariBrly, _ 

IKON. HEIVSS AMI ,\i. T'MIN \'H FASTI Ni :s. Metal Fpeduf- 
tl Ea* Patterns- Mudolij PullsttluE, FlatliiB and Japanning, North 
CrdcufTQ Ti ed _ Works. Nlirtlt r lHc^ko . II], r 

PATTERNS AND CASTINGS MADE. Send sketch for esti- 

mates. "Mall Order" liarage. No. £ Fox SOed, Rthlgcpurt. 
Conn. 



BOATS. LAUNCHES ANP STEAMBOAT MACHINERY 



MODELS— CASTINGS. FITTINGS. DRAWINGS wM lnatrnc 
tjona iiiiihl m utudei Kte it in nr vaseline engine, dmattio, motor, 
in u tor boat. etO-. outfit. In j-uur Spare momenta. We funiijiJL 
the' material atld iiiBt ructions, ytm cunt rihino a few hours 
plea&aiuly spent, FinDilied nmiiols carried. In stock, 
flve cents for Illustrated bnukli t The B r A. li, ilndel A Mfg 
Co., Hoorn lifjiJE, Singer Hldg., 14& Itluadway, New York, 



WANTED 



WANTED— SMALL MARINE ENGINE, Waterman preferred. 
■Must he. Ju _ ;fl tg t cluss H-tirtpe. It. D. UtiLChegon, Atuka, O ku. 

W AN L ED Ci ii'i tic liuadii?* pi npi -i: i-ul IL v, nTi'iius 

small capital to start , Hok i?7o, Lent*. Oregon. 

WANTED — Smalt Di-lnDusf prtss. sul table for printing oir- 
CUlairfi. Ja-lin Whigler. GftMott Iowa. 

GIRL. TIRED OF OFFICE WORK, wimt home ' villi farnUy 
<in modern western farm. Address Tv. W, Gtli El Mr, VV. 

nVanhliintqrt St.. Chicago. 

WANTED TO V RING, pel tre ry can;, specialties- G- H. GelflcL 
A\ r li«-lli]g, VV. Vi, 



FOR SALE 



FOR RALE— WATER POWER ind Elect ric Lighting Plant, lo- 
cited at lltuirlion. St. Lawretien rounly. New York, on N. Y. C. 
A El. !(_ It, It, Tin develop ll'iOO to 1300 tip. Write tat ts-irtlcu- 
1-4 ra to Alonzo Thornton, HeuveUijn- jf. T. 



COLUMBIA DISC rtml cylinder GraptcMhoiies and record a, 

ilP pe r ■".•nr '.iL^rmjrit. Hu t A shtabula, Ohio. 

FOR BALE— A rehutH Nu. 4 Opllgrtiph. With Steel HHeiinlUem 
Iih'SJoii; and automs-lla drop shulter double HtereoptiCJt n. and 
Complete outftls fur grin nud eJectriC liphls, llj-CUE ft. films. 3 
I cut ore sets, serwu, adccritaijig, etc. Address J“s. G. June*, 
Glplunt, 3T1 eh, 

RU-E PRINT BliOWINQ HOW to miltt u, vl 3 c" rylfndft 
slffthl ElSgUta also holler to rh|j the raint. ISO Ui 5t» ceuts. L, A, 

Iv i) 1 li ^ n-: 1 . Hi.j i\il, Tai-miq. Wash 

NEARLY NEW (75il VVURL1TZER AutomalJc ilani. euln 
operated, #SflO. Will pay for list It In few- motnlH. Bui t*d5* 

Auhtabili, l>t)b 

Dl-SKS — Direct frutn factory to- user. Write fvr iltw cats.' 

lnz-ii f. Mortardt Ih^k t o., ■Un lu iiitu.is, Oldu. 

GINSENG fur sale, acod iliilI (da ut*. ticurge" llartz-. Can a I 

Fill tnil. Ohlfi. 

lLlKJA;n. REVOLVERS- AUTOMATIC PISTOLS, repeating shol- 
cims. Sit (ip 1C h at; i Army hnls, fl-S-3 prepaid. O'Grudy, 

im. s _D.ik ._ _ 

SHii.i'u i "H aiti 1 "ALLY’ NEW waichmater'i cvlftl at lialf price, 

cash, E. I*. Batfh cl- - ; -^-tifynu^ Ores:. 

MOVING PICTURE .OUTFIT, $35*09., Huiati teamed, Fred 
fr- Rmlth. AinvUTilaln. Now York. 

-TlINTtGUM" TVPI^VRITRR COVERS, flue, 5f)c, Sco wbtt 
I : q ay under 'Type wGiera," Atrldsot t. 

REAL BARGAINS. MOTOR t YULES. HH’YUI-ES. !.. nine- and 
Stationary criKliieK, iumltUic, juuairal instruments, pJ-ailM, Ijitt- 
ivi iters, seieinii mflcllllies, etc. Ajsenta wanted- ^fnke a wliole 
lut nf money kL-tcirnr orders for (is, Write for Looklet. AtlniKio 
Supiity uo.. Long branch, N- ,1 



SALE OR EXCHANGE 



t\ INCH UNI VERSA t* (liree laned ls<!je cliuck, ivant tool- 
grinder, power hack Mid saw or oilier machinist lewd*. 

It i I Jim. ( 1 1 ; 1 . tidPi . Toy. 

TWO GASOLINE LAUNCH ENGINES Pud ne-.~d In [Lionel ri»i 
wtil exchange for go,. id ^ootMumd tmnoreyde. E, s, Emerson. 
IVcl'Hter. St ass. 

HUt EXl "HANG F FOR MOTORCYCLE, aurtmciblle or ganollne 
engine, palont No. "IS.BUfl o-n an impended ond safely pip* 

cmm ecllOh, Jos. l Ujp k, 1 lintel Dei t Fa, ^ 

COLLIES FHK SALE nr uJIL oxcii k rice for typewriter, gun -or 
rnmrjji.. H, I-; n petkl pg,_ Kh ehoyga n, WK 

BUFFET BARITONE BWE&pliotie for motorcycle or typewriter. 
J, ft. Alktnu. Hie-n, Tekmt. 

PHOTOGRAPHER'S OUTFIT, Including enlarging apparatus 
with lenses and powerful light, Uosl tSfur. sale or trade for 

K' od mulnreyde. R, T-L Lovln-g, ft trr, Te yai. 

f] I ■'■ STOCKS Liu. L l: 1 ■ 1 ! 1 1 : ; ->•■ ■ I . . tAn.i r V! -.hi r. Nurlh 

Swansea, Mow* 



DEMENT 



EACH NUMBER OF SHOP NOTES QUARTERLY coni alas 
mm y valnahlc ntrlLrlc* Oil tl'ie iPH? of foment Aild the i-C'rktpg 
of concrete, 25 eems a copy; 31 a year, A magazine for all 
jit-;- 1 i‘t Icj-t [ men nlio wlgJi to he well jetfonned, 

IF YOU WANT the be?t inform at ion on cement and concrete 
r»ns( Hutarriho fop Concrete, l-cailing cr-meni md concrete 
monrlrtjb siimple copy. 1" eenis. Yearly UBteuitlptl&n. Ji.oo, 
Uolictete, I "A Newberry Illdg.. Delro-lt. Mich. 



BLACKSMITHS 



GOOD JsLAUKhMItIIk ARE SCARCE and few learning th* 
trade a 0 i.l the hlai-kHinlihs imud niakrr the nn.s fur mU— from 
surgeon to the safe blower, Huy Toy's Modern Methods Forging* 
and Wci-Umr dHTerent Muds "f steel solid, ami dolnjg nil hard 
labs easy. hI.-m hartcmlng and ten me ring to a Standard by Colored 
eli Arts. Any smith cnri he nu expert I hat mrn;.( good jnbs and 
JiLgr money. All for ore dollar. Send for valuable samples free. 
W. M, Toy, Sidney. Ohio, 



DUPLICATORS AN 0 DUPLICATING DEVICES 



How to get a ITekiou raptu that will make coyka t»i in mln- 

tites; Jet ter sire, Sll.lJb, UfUr for circular. Heyer Duplicator 

Co-, m No, l.r Halle St.. Cbleogo 



COLLECTIONS 



LAW AND COLLECTIONS in all state?. Rcaannahle frt. 

Char I oft Fi tzger ald, Lawyer. R -arLL>ko If h L-. ,_C h fcsgn, 

OUR REGULAR |10.0O COLLECTION COURSE. Site. Wot 
collection aiLLiirte* and merchanta. Money hack if Rfil satlafled* 
Nalhij 1 ;i L_L. ' w _l t: -tj t n 1 0 . V mifigsr llie. P>, 

ACCOUNTS COLLECTED ANYWHERE. Fidelity Credit Cm. 
mnliniOml. V-Q- Collections. Litw, 



PATENTS 



t[l.)l>llL$l MADE FOR INVENTORS — Iiivcut]i»na a?itl Hens, da- 
veliijH'd and lEiaimlAL.'turcd. SJhxIaI machine ry deulgned 11 ml built 
At L-tnrdliiBljf lovf rates. It pays to imesHgaEtf, H, A. B. Medei 

A Mfg,_Uo.. Room htt bK , SJ rigaA Bldg. , N-ew Y'ork. 

INVENTOR WII-L PERFECT kina* or design simplest eftectirn 
mechantfun ta acetfOiipIlsh any desired punioae. StH'cljlty. soU* 
ing dllflcult mocha r leal nud electrical prntlems for manufaetnrln* 
concerns. I’atenls HceurerJ arnl article^ manufaeiUrSif. RefOrtlKsea. 
Terms reaaonakle, W. J, t^plto, 3" West IS-H'th Sh r New York 
City. 



TEX "TALKS" TO INVENTORS, 35c. Free with "FI ml Aid 
Ousflt." (i- Sample fur stamp. Cit!ilo;< Engineer 

€ft* WiMhlngtop, IT C- 

WE SELL PATENTS, Eat^bllih&j ton years. Tn buy ot hav- 
ing one la sell write diaries A. Seoit lit,. 101>& Granite BLde, , 

Ritclifster. S. Y, 

[‘ATE NTs SECURED— K, !■■ r I - mil piLtenlcbiUty. milliltljr arid 

infH&fBmelit, Falent ciritu conducted. <7, L. Parker, tJi’Himincr 

FttwU Office. SIQ 6 St- W u>l ikngi nrt , D. I, _ 

PATENTS — Our advanced :■ wire you flfl% of your 

mnney. "How io succeed as ivn In renter 1 ' sent free. IllfBtllurt 

end Inrwton C or poral Inn. Phlhiclripht*. Ffc. 

INVENTORS-- Let uh Bell your patent. We am manufacturers 4 

agents Write fur plan- Atlantic Supply f n.. Ijirmr Branch, N. J, 



PATENTS FOR SALE 



FOB KALE OR ROYALTY the tuoiH complete self loading Hay 
Rack Invented. Patented March 14, IP11. No. 98MAH. For 

lEifortamLltjii Hint i-lrcnUr* write tn lire Imvijinr, Andrew' Klrech, 
^arrolL low. _ 

MY CANADIAN PA TEXT FOR RALE, now suceesef Lilly manu- 
factured in C- fl. tty 11 (75,OEiV.O0 comonitiOU. A (ami thins 
for some wtiu want t<» go tp Canada and exploit same. Best 
offer take* it. F. Fera ud. Mad ison, _IU. ' 

FOR KALE OR ROYALTY Automatic Pocket Match Rmt mid 
Lighter, Fat, Allowed Not. 2. I&HL, fit her Fat, pending May. 
1911. A bifttii'y maker. ViUOetit SteE-aK;, 1101 W. I&tlt SL, 

craejjgnt ' ' . , " ' 

FOR SALE— PATENT No. 1*7 1! .fiSO. Fountain Shower Haiti 

Arrangement. AddroH* Geo. Winters., 11& S- ffaji Kt.. Flint. 
IIHiIpt. u « _ 

FOR RALE — U. S. F.itent No, ^54,^1, Salt Shaker. Carl 

Arlncr, 74 Lnru.Fl St. p Milwaukee, Wla, 



PATENT ATTORNEYS 



PATENTS PROCURED ami pod Lively Sold if the lde« has 
menu; all counlrlei; Milan ad clients my heal refere-nces; a nut 
vketrh ; bo ok free. _ H Sandere , Crilly Bldg.. Chica go . 

IMPORTANT NOTICE — Read my page ad cm pate lift Adter- 
lining Section, of this magazine. relatlre In [intents. trade- 
marks, etc. Special offers oontalnsd J 11 the ad. E. E. Varoo- 

na an. Pa tent Lawyer, iVHiiiiliipci ii , D. C, 

"PATENTS AND PATENT POSSlRILmEft. ' ' a 72 -pace trtl- 
1 ) 4 * aent free upon request ; tclJr- what io invent and where to 
pel] it. Write today. II, S. URL 90S McGill llldg,, Washing- 
ton, D, C, 

PATENTS— II in fka. 100 mrrliuTik'il Hun Yemenis, perpetual mc- 
ilona. GO Illustrations. Mailed free, i’. Dietrich A- Co,. Patent 
Ijirro m. Washington, P, C. 

PATENTS PROMPTLY OBTAINED. Our free booklet will 

help you t* fortune. Rend ll and 12 before applying foe 

intent. Free fvCiirUefc. Write today. D. Swift A L'u,. 317 7th 
St., Washington, Li. C- 

PATENTS- -IIEKREHT JENNEIt, pal cm. attorney and merits n- 
lenl export, BOS K- Sc,. Washington. D. C., ertabllahed 1S03, J 
make a free CkajimiiilidD ami report If a patent can he had 
and eractly what U will cost, Keml for clreular. 

SEND FOR FREE BOOKLET. All about Patent a and their 
Cost, 8hepher4l t Campbell, SfiflA Victor Bldg.. Washington, 
D. C. 

PATENTS TEAT PROTECT and pay. Advice and hook* free, 
Rates reasonable — Highest ref pTcm-es [ lleitt. renulls. WaLgon e. 

Idlailafl. Patent Idc wy er. K. Si ■ X, W. . Wauhlmtloci, D. 

C. L. PARKER. I'atent Allomey. Ei-Biitmlnsr IT. S. Patent. 
OfBSe, 910 G. SI., Watillhgton, I» C. Invetilur's handbook 

‘"'Protectlna, Eliiloi ti ci g and Selling InvEntlone" sent fret? Uf^-'h 
request. 



mVlNG rn FINANCIAL REVERSES Bnm« of our Ant cua- 
nuuem wbu iiousihi Lnul at Largo. America's Dolden lirmpafmit, 
Garden, are Uliable to complete their com met a 1 llelicc Ke hive loi 
regale efi choice ten wore imeta adapted to oranges. gmitcrruLtl 
ye*etal)les and Rflier^y funiiing, whRh cati be DUrdiuaed fur *1 
stiort time at the original prk-cs! an terms of $1,9(1 an urffj 
i>cr month. Our own Laud Usa liten entirely auld out ami this i * 
your final opportunity tn afeitre * home nt Lttfo, on tin 
Pinellas Penlnsuln. wbicli Jp pructlrally a i,irc- ialami. natundlyj 
pn Heeled from oold by the Hurfounding wirm witcrs d Uw ihm 
of Ji.reK.lro. will] probably the ftnert dim* to in Amerlea. Sendl 
today fur the big l-nrj?i] honk. free. Pinellas Cruvea, Inc, 1 3 , 

Sieger Bldg., Chlo ago. , 

HON E Y MAKING FARMS throughout 13 states; gient variety, 
hLm and price. Stdelfi and lools Included With many to iwlllu 
estute quickly. Ifammotli Illustrated catalogue No, R free. E. 

A^ S trout, Station 394 3, 47 West 34th fit-, Nine T<H> City . 

NORTH MTS. LANDS, near borne market, no farther from 

llhtcagio lb il 1 j ! Ifs: Muluea or (Jidnry, worth IjOw only 1 10.00 
Per acre, will eventually I* vrnrlh * linndrcd itnllars. Address 
for map* arm folder*, f 1 . P L ("rntby, Rhinelander. Wb, 

CAULAxN, the NEW FRISCO TOWN, Menard County. Tcx*s 
Great OPIVurtunUies for InTeatmem ji ml locutiol^ In heart iif heat 

farming cvmntrr lit West r.’entr.d Thk3h-, t-Yil| information f»( 

rdshed, Itlchey -DeFieevt Land <’ 0 ,, Wheat ISJ.Ig.. Forth Wo dll, 
Te jab, 

RIO GRAND VALLEY, MONTE CHRISTO, orange orchard*: 1 
low prices: iliifral temu; ituaraiiteenl liliahL : wml f or . booklet : 
gn-ij agenU wautfMl. Gcmritc Kell "jig . _ A iiilul iru 1 , 1 1 wg, 

KOR SALK iitiir .Medford, MU&condlu Lbi.|i-y fartha Mom 51.2011 
and up. Write for list wild Bmp . _06rtr Nyslru m , Medford, WN. 

FI^H KALE — Cf'ieap. 41^0 acres, Southern Georgia: l mi w ta 
town; $L3ftO. R , J. NeLuon. 3755 Callage Grave Aw.. CEib/JlgHlf 

WRITE ATLANTIC STATES FARM LAND Company. ttarliwelT 
KmulL « Vi 4-nJ 3 1 1 . 1 . any kLmt of farm Lands, brardwnod. Umber, and 
tuipcnllne. Subject L> full (nveatliat Ion. Terms. eAssy. Iteferenrea 
exchanged. 



TO SELL Yt HR l‘R4)PERTY 
Agency. Mlnneupnlla. 



write Norih western B&duftf 



3v‘r NET TO YOU. Flr.^' Tliurtgage loans cm irvlgalpd farms 
and errrh arris In ibe rich IVecm Valley of New MeKlnrv. 4'T:- 
ViluatlcMl. Collection pf principal m*< 1 Interest Buorlnteed. Beat 
security art earth. National Bank references. Fletcher a- Pee(. r 
RcjnwelL New Me x ten, 



HIFH ARKANSAS LANDS mi 
Robert S fgalol ] 5 . Winthrnp. Aik. 



railntad.. cljeap. no rocks- 



CALIPORXIA OIL LAND — But '5^iS In-r ucre iM?r day, Here 
nppiirtuolly klHacki!. Ten acre tracta, No interest, no tuxes. 
Easy tudJiShly paymelila Write now. Frank ThuttiCj P. O. Box 

19flft r 1 , 0 a Anjtelea, Calif. 



GAMES AND ENTERTAINMENTS 



TRICKS. MAGICAL APPARATUS AND SIJFPIJ PS— Anmteurs. 
aupplJed as 'wrcli as llic Great P rnfeasionn. I a. Easy, in teres Ongt 
bjilI entertaining, Amune ami qMunlltli JrUur friend*. If alArnp^ 
hrinsa bur three catalogues : Magh-al Apparatus. I^te*t Bupule- 
ineJit, Marvelims Card Tricks, nuy friiin real Mtftlc DraJenu 
Sen d now. Read A 1 Cove rt, !L7C East 43d St.. Chicago, TI I . 

LEARN YENTRIlV K jT'lsM V>T U K! I want repreeeutailvra 
CTCH/where. Big Jjjene.Vl Great fulll HUccm,^ aaaiurd. Free Itj- 
leTPuling bunklel lells h-iin. Se]n| >tanip, Imdrudor BuUey, S^7 j 
Mb rah* U Are.. St. Bali I, Ml mi. 

57 i JOKES. TOASTS, Riddles. Magic Tririm. etc.,, Iftc. Queen 

Sutiply Cu,. CideuKu. , 

GO ON THE STAGE! VVlli lelf you bow ! Write loi tleaurip 

tlie matter. It te free! Pe rry Km 1 1 i g, De cat ur, H i. 

LOti TRICKS, with direct Um* r flficen cent*, Bamlxrg. Ilf* 
Broadway. New Y n rk. 

IfAGIC-SK t_"LL. ablJiea m dark" 1ft ceuta, Klein. UW Biwd- 
wuy + New York, 



PAINTING 



RARE COINS AMP STAMPS 



2&{S0 GUMMKIl LABELS, 1x2 Inrhes. $1, Interleaved with, 
waxed paper. Postpuid oh receipt of price. Can't atiok lu- 
WthflT, CireEnwtHwj P rean. MIElr]ILe,_ N, J r 

1400 IMITATION TYPEWRITER CIRCULAR LETTEUS. (2.50; 
0x9 rimilftra, $1.50. All 'fiber prLutiiiE loireit urii'ea. Elegant 

set- Ofltnplfa free. G ond‘ » PrimErYi HerrlapubuEg. Va. 

PRINTING for every body, 1 <hi ej(H-pi of ntite'hearia,, euveiopea 
and t*rds. neatly printed to jour enter, pneriali] $L(Hk Uninn 
Ihih. Co,, Dc|M . M , Unlwulalfc Ind. ‘ 

PRINTING PRESSES. and SuppUea. Inatrudlnn hor* 

and eatabjuin- free. L. M. CarroU A Co., 107 W, Washlnttoi] 

Jjt, F Chicago. 

PRINTING PRESS atiil outfit, new. DLrt elLe:l[>. Write dulek. 

Edgtf HamUn. Crockett, Te xan, 

PRINTED ENVELOPES — Gcied aualLty No, it wliite. 1,0U0 for 
11.20: 100 postpaid fur 2Rc Guic'k HtTTleL'. j, M. Hunt, l.amhevt- 

risio. x. j. ; 

PRINTING CL runs &]-."■! L" $!!•"►. mi. Presses, lypt: big llal. 
one etmt- Rargain-i, Rlehlard, Pa. 

PRINTING PREdS. {Jordon, fill" Cheap. S, A. Heath. 
No rill EAbI. Pa. 



REAL ESTATE A«P ‘FARM LANDS 



II GUSTO X, TEXAS Lida (25.00 In fttHUlyti, suburban addition 
Lo Houston, the frcal Seaport city smJ metropolta of the South- 
uenl. Every Ini tiood ; nhly $2.5fl down, baluttee Eiuihlhlj. Write 
for particulars. 0, R KlteheJI ft Co.. Iiept. ft, Houston, Texas. 



TEN DIFFERENT HARE CD [NS 25e; 30 different 5pe : five 
iiiffert'ilt old bllU 2fi. ; lo different 5fte; live different furrlgm 
]jn 1 e?v 4fte: 10 different tor. LUirlEC^i Colli Company, Hia Hurui;. 

Toledo. Oblo, 

f ’ n 1 xa . WE PAY 1 'AsU premiums uit IhOUMnd* Hire ruin*. 

Btdtnpif, tiataiT money. Send Ten I Vista for large Coin Value Rmik p 
Y«ptl may have CoSua we want. National Coin Exehr. Ouiwlrai, 

Coin, j 

WANTED- -OLD COINS, highest CStsJll price fur rare cSElls. 
paper money, ete. ftetid 23e fur up-to-date lllutlratri prk* 
I.-- puEde. ii r. s. m iri',. 2oJ_hr.-l SI., Evau-ivllb-. Iml. 

STAMPS 10ft ALL DIFFERENT. FREE. Postage Sc* Men- 
tion paper, Quaker KtaiuO Co.* Toledu, Ohio. 



Ft! R THE HOME 



REFK30ERATf>Rt4- -THE LEONARD n,F.ANABLE. Best In 
the world. IJned with n-al pereehln riituel utl stUTi steel. Ad 
one piece. Easily cleaned u a cldna dtilj. You can't break. ■ 
tctaldi ox mar it. Fifty styles and sUtem. Polished oak or ^ttlnl 
walnut eJtsM. Prleeii (18.40 to (75. w# sell direct where w*l 
have tin agent. Fn'lslit [>aid (0 MiEilullipl river- Write fnrJ 
eataloE 1 and free aaciudo of the pu reel win lining- Aildre^ Grand I 
RapUJii Refrigerator Co., 157 Clyde Park Are., llrallri Bapld*,J 

MlchUrtn. 

FRESH BG438, KEEP m MONTHS. Id y#are experience dip- 
ping in hot flcluliun. ('Hslfe 1^11 a dOZ Prepaid paukafe, 5fte. 
Direct iop* pAht, t la teamed Dip, ClarLndu, Iowb. 



' rUlr ULA-K JKL&L.HAMIL& aj^ium 



it 



S1VE Kilt 51UN K V, Ruy ;ii vtadl^Alt. PlunJldlU! m.it*rl fil- 
JlcmtiHE pteuta, VV'attnvorbi, ratios mid IehjIh. Send pinna cf 
Hat, fnr free esttlniillr ^ish e 30 to 30 r r , Mw sreli Sales Co,, 
2U4 Wen t Third, Cincinnati. 

I^DIHS tfEND life for one qu.fiH yf better bluing (Han you 
ever used : once used, * 1 1 vtjij, - * iiafiiL E, E. Walker, 211 Ala U l 
SI.. Toledo, Ohio, _ 

MAKE YOUR OWN MISSION FURNITURE At tbfl tumSmura 
of p-TL^tiis#. €ur & bucks "MisaJuh furniture, 3iim- to Siatee It. 1 " 1 
l'itrlA 1 abd 2, toil in plain, simple langu^O iuit hew t ci make 
SO diffcr-euE pieces Full dlmmih'nrd w oriel nc lE m ^ S rt+r -■ anti hair 
4*jhCs of finished article? Pita HO cent? 0:icli or |1.00 for tlsps 
tsyo 7 cl limes, poalpald. I’&iuiiiir Mechanics Kook l>epc, Chlc ugii. 

BEAUTIFUL ARTS-t'IlAFTS 1-A M PS — Anyone cmn. make them 
Put or paper, eardEjUiirtl it ltd IkOud, 10 deilg i Inexpensive yet 
artistic. Complete book «? insirm'Uong, Price 51k - postpaid Pop- 
ular Mechanics Book Dept., Uhleagm 

METAL WORK AND ETCHING™ A SS-page handbook for kCt 
motel wroi-hers (.citing butt to make a gre^t Tirtalr of useful and 
omamteUtil object a «uch an de-ri-k rain, irta-ernfi & tevrClry. etc. 
l'flOCj 50c pOBJpiUd. Popubr Much aides Br*ife Jtept,, Chlcagn. 



FOEI Milk: 



I- (.1 K MEN — Kety yi'ijr lloUHTe up jiim w 1 1 e-rn- you wapt (hem 
wllh the nsvirible, non ■ r] irfplna. hip fluirur "L. A N." Belt. 
Guaranteed for on*? jetr. Foi buys. ft"c: for rutrt, hie. 75c and 
IJ.OO (K.'F(paid> Send v. i'Est meurure wilt) Order. Semi fur eli- 
enter. "L. A N." Hell CO-. Uor S. Clark St. , Chicago. III. 

MEN'S SUPERIOR ''JANEN WEAVE” 110«E, fine texture heel* 
ftr^d n.X'i reinforced, ft pairs for $1,00 postpaid HreiiaSl fl 505- 
PlaclL tan, nary ami grayi stale htae- smtelVlitm or your money 
hide. Windsor ttpecllllf Co., 133 Went Windsor Si., Heading, Pa. 

31 E\. 1F~ YOU WILL send Us~*l,^Wo k Sj^send you a Wade 
Butcher, finest quality *ieeL full liollow, ground *£ ritaur. 
Fully guaranteed. Money refunded if nol iOLtltfan lory, Wo mats 
this offer liwaxiflaf we want your nit mo j.u our mailing list. Itejit. 
JJ. Tvchnieiil R'>nk Putillahituf < 'is. , :>u! Tribune BuildJiic, N. W 
Ctiy. 

l ilJ.riTTK AS It I.vnu-JH HfWKTV HAZOH made r re^iArpened 

!>jc each. Our urn ua tented power otaHRaie grinds off rslrks. 

iiOnea and luoiiii . IVrfn t *wk guorautead, rrfwl onler aid Id led. 
l'ip| Hilt Cutlriy Co.. 2u-3| Jlof. rne, iictridi. Mich. 

"rule J'OSTFAU'i. OLORR flAFETT RAZOR. ^UU nil blades* 
liHtidromelj boxed. OuamideAd to sUsn- any bMitl- Hearty 
idckelad- Audubon Specialty ConmnnJ. 332J Broadway, S. Y. C, 

FOR 0 ALE— pounds beat ]£af totilAN), mall StSJUPa for 

aamrlee. Anton W'nrrln. Franklin, _Ky._ 

SAFETY R.V2Uil BLADES ateritf»d and abarpenecl heller 
than jjow : 2 cer;is bicIi. Five years' auereas. Haid for blade Lm.i 
and dmilnr. Electro propping: r&.. Jp-i Shetby si., Oetroli, 
Mich 



MUSIfi 



ANY' SHEET MT"Sl|! you want, no mAtlcr where puhlislied, we 
will supply at ir>v [*r e<?py poatpald. wim & Woodward i Cq.. 
llfilt Broadway „ New YuiSt, 

JL'ST OUT — ie>mft ll'jiltz- A brill iam- planit &*>)o, J^enr po«t* 
paid S5C. Albert W. Cue. Mason City, Iowa. 

IF YOU Want the latest muele and a better assortmem f*nr 
leas Hio-M-y than eteewht re, write today for dialcf- riensple'*, 
Muilr House, iui W(sf Are., Norwalk, Cudu. 

SACHEP SONCx 0iLtv-pHs. Bpnd Thou Sly WiLL~tn ThhicT 23c 
prepaid, llolwrla, Stillj Hazel Ave,, iTill*.. Fa. 

COMPOSKREMHt V*«t akifg. marub, wait?, or two-ttep pub- 
lished Send for Ikjirl Outers. t.ieojiio F. HricgiPl slid 1 'n., 
LlfiT Broadway. New S'ork. 



PIANOS AND MUSICAL INSTRUMENTS 



LYON £ HEALY. ADA^IS STREET. CHICACrO. will malL 
fnw, tbtvir uewfy eiilaiged eaiAlug of Band Infltnjments vnl 

furiitn «nd Jiuul|*uj.pii lp. 1 1 i.i n ,li<“lv ■ uf JIilc: iUn?irL.k5: ji-. deacrlh' 

ii i k every arl tele heijulrCd ItJ bands nr drtltu evj IneludJrtj! 

I'nlfurms . Trlmmlnag. etc. ContahiH tMtnirUan^ f(>r Amateur 
Banda, iliertlses amt S cities, l>niiu Majur's Tdelics, By-Law#, 

^filoi'Led Li si of hiaiul >1 LL&ie, 

STARTLTNO DIPOOVEKY— Ubarauteed” pwitaurelraa vlglin tall- 
pleee; mske-d reuuurlsrt ble imprtn'fnteJit, ^s, VI n] hi craft, Oeshte. 
Ml tin. 



TYPEWRITERS 



REST TVPEVVHlTflH BARGAINS and ea4»t lerma for any 
tuake Ilf machine. Fnr IHimtratwl eatalostte uiid ltst uf our 
price*, write L k J. Peabmly. 2S1 Bldfi-i ffoSlon. Mass. 

TYI'E WHITER RlBiii(N?j tor any make ol maciilne, four for 
$ i , 1Ki t 'urbon papor ?■] .oO per hundred, Cm utL-tii. iTt'rless 

Rlbbun Co„ til7 W T wt lSMIl St., X. Y. C. 

STENOGRAPHER WUA, SELL her brand nm Remington type- 
writer, doeft apiemild wert. ISO.OO. Miia Kltiff., 222S 7ih Ave,, 
New Yorfc City. 

IliMl.OtJ TYIT-; WAITERS JHMID; Tlalblea (1500. 420-ifl fc ll 

makrt; reiit Jt ppll*# : piiyrtteriixi : lints. Auriits. Knlgtt!#, 2t S 

Twelfth, fit, Lmjlp. Mo. 

TYPEWRITERS— Etery kind an Hie mnrftet. write today for 
hftgalu you ever weuTed. Shipped anywhere on AEUtm^at. 
up, Fletcher Typewriter ce., hot N, ?th st.. sc. Louis, Mu, 



I WANT TO trORHESPOND wish per^qhii who aw [bluiut to by? 
a liLyh- sr .idb tirtwrlter, and uhject tn tiajluf Lite laitsb prices 
generally UHJitd by tualibfaCLurera au-l dtulrit, Ady umke on ap- 
prLhvfll, Chtaluffue, hut^nln list and yaluabte inforniatiun Mikt 
Jfl'W. A. E, Alctoisun 4127 St,, CbU'Jgu, 



C-iSH SAVES; Why tuxt InstaUment iiouses more? We 

sell hlpluEiarte rvbuiH Hemic, gums. Smith#. Si": Underwoody, 
fiibera, *•::•• — itiu-ts cheap: sent >^n approval: s»1lI 4f=4er gu«- 
antw. Old Reliable, Consul! dated Typewriter Eichaii^e, 2!lj 
H'lray. N, V. 



liEMlNCTQN TV PEVVRJ T EltS S12.UO. CallgraptlS (d.flP, Hiini- 
mnanh, Yrisf. Ileu^uiOfeN, flP.Od, Smith Frernieni and Jewetts 
&15.O0. OllTEd, Undsmoodl, L_ C. Smiths and Roy at# J2&.0H. 
Fifteen days free trial, and euc year's guarantee, don't purchase 
ut'IB you gel uur prices. Harlem Typewritur Enchange, JJtpl, 
I '..%].. Set. 217 West liBtli St., New York CJly. 



TELEGRAPHY 



XliiE.Ki diATHY bnii Morse and Wlrelcs?, rstuglit qulckl?. A! am 
Si-I tion Agency Work. It. R. Uispn teller's and Western Unhju 

wires, hud ColUpleljS wiiclru; s?aiioiJ atid school B3j| demand fnr 
ijperatorn. Living espenst^ c.imt-l. I’orrespondericc course# If Jc- 
rslrefl. L'atalosEicz free. I lodged IrisSJcute, l5E.h Si., Valparaiao, 
ted, ggL 1B74. • 

TELEGRAPHY TAL'UliT Id the shortest paullila Ume. Tho 
OmtdBTaph Automatic Trait5mlLler lumfiSriCcl with #tandard key 
jihd wumdec, semis yuu teiegtuph mesSEiees ai utty si>etd ju«i -.s 
an expiTt upernluT would- Flvo PlylvR- $2 up; cimriAr frre, 
Omnlpruph 3Un. I'u- ii G, CortlalldE Ht,, N«w York. 



WIRELESS 



FT! LI, LTNE OF QUALITY I NitTR 1 "31 E NTS for amateur and 
pmfiailtuill use, eliqwn tn Catalotf K- Ui#l[LriEr L B receiving act, 
euftintete willi refelvm, Jl5.4n, Win. J, Murdoch Co., in Car- 
ser St,, Chelan, Mas*. 

HHOP NOTES QUAHTKULY lult^rLhlrd Issue fur mil, ready 
Jill} 1. n il] contain a fine article mi wireless id chi nphy. Get It 
from your ticwadealer, 

WIRELESS SBT, llow 10 — Hd pa lb tetk Idling to 

ruth, at aatiill an imlllf suhaMi' for Tran-pmUUnK ft: in* rr 

five mlL-fl Price 50 nnte, mttpiiild Popular MechMues Bock 
DipL, Chin go. 

MISCELLANEOUS 



what f*o Ydi' Want to buy? w f hate itoBmltdl fa*.iltlle# 
for purchasing. If the urticle you want la to be had. Hi any 
market in Tht- world we eats buy IE for you. Tell um your re 
uutrcmerils. IiiLtrlittloftal iNtrelsaslng Bureau, 13 fl GleJ Ate., 
riev(Un4 ftliL. 

ENCYCLOPEDIA RI-HlNt:>H OPPORTUNITIES nud TrTtib 
Sd.-rtls, t TOl,. wfjrtlsi, iLTlti dupten Of fortsmtes. 

aebemas, dc. tleitLlji pfSee ^a.llu. now il.UG. Ren. L. NoiTuhaxD, 

W.iukcgTin. HI. 

MACHINISTS 7 ! f 1 A LLF ENTERS' Minort - , FantLem', Poult ry- 
meii'p, slrtmj; cfird itroy jiant# made Lv cueaH-urie fS.rlfi to I.1.D0, 
L>elJ-verrd *t your door. Vemheld Clothin g tb., Vtrufltlil, l’j . 

"THE HOME COURSE uf PHysieui Culture. " Get health and 
alrerifcth In your own hnme. bnip a ptisial and Id one w|ili 
I’ m# HA-J fourteen years' ejftn:rie? 1 ee In Y. 'M. C. A.'n and prlFitu 
clubft, letl ynu h^w, Iimlwn E, I^nivau. EildTSinne, Fit 

MOTION PICTURE MACHINES. Pilin View#. Magle LAnleniS, 
Slide* and sin liter iVonden For Sale. Camlogue Free. We also 
Buy yfaglo IHrhiqeR, Film a, Rllfti^, elc:. Harbarh A Cb,, SiJli 
Filbert St,, l'bhadeipbla. Pa. 

PLAYER OUT ilry eel! IwtterJ^ perfectly renewed: half cent 
taL’Ii: dinrllfiui ea.qliy fnllowed; ific ewiiiu I,. M. Butgevs, Hull- 
da mil i, Lmut. 

UOtfKEETOPlTNK 1# guojranteetl in free your boinv ur eaDip 
from all Mbuqulltw*. 'i'ry uite box, £Jk; live, *LU0, Mc^kcelo- 
pujik On„ Pekin. Ill, 

SEND US l!oe eoin for mlntelure rubber Autnm*5ljl|e Tire: or 
3Be onlo tor Autumn bile Tire Watch Fr^. Uveryijody waul- one, 

ur IhjlI] . Ojilcr early. DaBuuI Adverrt^lre Cn,. Eu-pt, It, Akr*>m 
Qlllft. 

RENEW DRY UATTEIU ES, MeUllie Flow era. Transfer PliuEoa 
to Watch DhtH, FwnuilAa 10 i^nld each, 5 for 3Fi Ctflla. Mm II 
Order Bureau, Box SttB, Strati toil. Pa. _ 

FIREWORKS, eumulete uortment. |l,i£ up. Fi» cradter 
aaBortmeiitPh !fU95 Up. "Kil-a-la|l" for 2r» stamp. Marri'aU, 
Tbe Firework* Man, 32 Park Plane, New York, 

MONTY"- MAKERS MANUAL— Seven Ey page*- Worth ila wcltflit 
In gold. Twenty- file MDlla postpaid- National Supply Co., Gull- 
nlflon, Colo. 

GINSENG at *5.50 In *7, £5 lb. One of rannt profitable Crops- 
My "Ginseng Culture" Rkc explains how grown, W, N. Lnoff, 

Fltireni't 1 . Ky^ 

WIRE FISH BASKETS FOR SAIE— FHre *l.Sll with Ortl«r: 
jignd fur olrotilar. W . A . J eater, rirlBHi. Cja . 

YOUR AO Hi uVer fitly mJf**Jnos 3 months, 5 eeiUe per ward. 
A. S, Mankln A Op., Alexandria, _Ya. __ 

ADVERTISERS— Vb.Lr ad In 10ri magaxitien 5c Wurd, list free. 
Hamid Co., I'l-iiiKuLown, N L H, 

ANY TWO FORMULAS 25c" Phntoleettio Shop. Rock Ifdttkd. 
Ulluote. 

CORRECT FORMULAS, 3fte dtrii, Malatene Company. Hll 
Longfcli™ A*e,. New Y ur n 

TELESCOPE Watch ..Cbajnii 10c. Eagle Co,. Quincy, Alais. 
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POPULAR MECHANICS ADVERTISING SECTION 



free* FOR A SHORT HUE, Five Money retains Formulas 
Worth dollars but they are free. Spii<| li ce-ciIf. M. W. Hand, 
Rag gjM. SpdkatH:, w«sh- 

TKN DANDY FuEIMULah iar !"■ nanus nrsd addresses and 
Ir. f , Di - ?:.:- 1 n i . S i ■;' w .1 1 1 ; vl Ih lllim. 

1[W) MONEY JUkltuf fi'iuiLilafl. etc., 12c- Digest,, Grind 

Rwidfc Midi- 

£GNIT1 , j 11&, lOr POSTPAID; lights. jr;ia, gasoline, Jiectylerur, 

S. mW spa rk h . imgR- t s _ wnipn r d. .l ubber, ] tm suit* ay. N\ T- 

ftOc imiSOS fi FOll AIT [.AH ami ftsU Iti-H mrilnris fur UHtlL 
Izing, UuOUflt lug amt voicing flowers. IfjsrctBV dc,, for lesvetir 
Ei ay home wnrlt. R if piurt^s, I ', *-1^ sti:-, 1 , :ir mne r Al|;m. 

TITE WORECM AN TV IT 0 {'AN i1r-*!em anti Oft Htn file UJb Ls» and 
jigs in cut dO-wii lire cost if imisliherUm in the machine shop- 
Is the otis wild driers 1 1 1 r bJe b.iy enretofiif and wbg etMEtugfLy 

lILaSua to Its ft Hinnijii nr SLtptu'lntriHlfrat. TIll' arUcies -nr 
"Tool and .5 is De.-teulEiy'" which comm«ri.e( In UiO Julj Issue of 

Shjgj. Not sa tjmitls rJ v nit I h elp yon 1 ft tin lids. 

3300 UOARA.VTKKU FtJIHEULAS mu I Trade Svenffk. ,50fi 
jKifttpald. Ftor-ere rom p .-i y. * D: l l: : k .'■ i ■■ ■ ■ l_ 1 1 1 ta I . . r l 1 1 C;s e<r 

PANAMA CANAL— Uni. Haro Twtll : oscaralotl on Hip Isthmus : 
intemUng soov eitir,: Jloilukl inimijur ot'aJliiijlpf if tie cannot 
EuppJj y:t[j money rtf u tide iR owe lucl.li !-■ a <urinmcr; dialer at 
uuce; Hod U.le silver ici Fft nann a Reteareti Co., Bdsl 2d, Cola®. 
BspniM I t Panama. ' ' ! 

TRANSFER Pill H US Kt WATCH rAHES. -r! Lingua re, soft 
pillows, etc. New orUMsn Very |trol!tj1hU\ 25t: t: rings full ln- 

fitrucllona. P. Benoo.i, StmmUla, MRui. 

GINSENG — Boats a nd seed lor sale. Send for price list, Ply- 
mouth Ginseng f.ianlcuFi, Plymouth, Wit 

SEN! i TWO i’ ENTs for Diets;. corn a i nine loo famulus. gtc. 

0 months for 10c, IVoi-th dollars. rngest, Grand Ita p kis. Mich, 

FORMULAS— 5<KI SELECT FOBM.IJLA3 for every thine! Boot 
form, E5e. Globa N. 10-. 1 T 1 I ^ii vcji nort h. Omni in. Neb, 

PATENTS S|<;rC!EE]t~-L. L. Parker, ea-ciamlilcr Patent Offled, 
SH> C Su, Wash Elisi on., i>, C. 

CATALOG I "E DD 111 ’I Mil. It STAMl'S , s; i ■-!- ■ ;-l.- of StUfcft'M 

ptCntCr pencils fin \Y \T. SLu.irJ,_ M .i l h ha I L . Mirti, i __ 

AN Yl tOnY CAN MAKE Ouull GUTS wrstk my jsLiftpto ?,lnd 
etching proems*: price-. ?E; write for specimens oitd partlvnlire, 

T. M- Day, Dei il. Wlotir^ll.. 1ml- 

I WILL START YOU earning Si dally at lioma In spore time, 
illftfiai mirrors; in co|ih;il se-ml U t t free Justrueilon tinakleL 
jltvine plans of orcralkui G. F r EedinuUd, Dept. SlJfl, RokIOK, 

Mm 

TRICKS. JOKERS. I'UKKLES. ILLUSIONS, NutcIDcb- Magic 
Foclt«t Triofe free. llliFEtmteil Cmtaldp inelndert- Send Gc scampB, 
Mildc l>tp t_, 10*!270 West ADtli St., Nm York. 

TOBArrO CAUSES CPRONllf IRRITATION of bruin Arid 
nerre cells. Ni-Ku 5jea|& thin irritation. Voli don’t vraut tobacco 
ndr mere, Vuu will feel so guoil, Write t inlay. King N|-Kn, 
T, Wfchtta, leans. 

BROTH i : It- .V-. L..|i i:! ally - IL.,:-IIV-1 1 ij n.-.i ■vLI i-uro ruloccu bftblt. 

Gladly send jinn le nt :u-, I-’ stnhcft, Miihnw k. Plork ia, 

"TBSTIGUM- 1 TY PEWTtlTEIl COVERS, tlpe, 5tla. ^ what 

1 say uniter "'TypCw rSCtLa- ,J AtCltUen 



T00»LAT£ TO CLASSIFY 



white uh fur ANT KIND of a ptitn. Inters a ad ftgmrei- 
WmiI, glass, melal and f-nil, Ask fur IP, M.> prl'.- ted ssiatler. 
Albright Sign !'(?., Itic , Muiir le, I flt l, 

KNOINLEIt'S TRAN IDT for - Hie. goad comLftlon. fllU.HO. 
W, F. Sprengnctber. i Jiio G arli 3Hdg.> Bt. Loi il tt, Ha. 

90%~ PROFIT: FINEST Polish far Chandeliere, gperma. etc.; 
id dtarf a L| piirrhitstd aniuticrfi. littlpe JO rCa. Eari kmRli>. Pit 
Gaed Bt.. Akpjra, Obi u. 

CASH PAID (■ r uld^llmi plFluls. A,_l Dull JKo, WatcrlcOj. Ifltl. 

POSITTVELT BEST RIBBONS, llirec, f-1 lu. Sul- wliar 1 aaj 
under fJ Trpeirr[tetrU' Alchlscn. 

REPRINTS OF VALUABLE TRADE SECRET^ nf ulrl Huuth- 
rm UhcinllsL Large collection > l hard- tn-socLlro funuuliLg: isa 

1 ntflrlfihN Dost ft.itJj-j t Jif iv ■ , flii ik*# I .euron a Jr amd Rui- 

tcrtnlllfi Powiteia, 'Swiss " Mniila Flavor. Quick Pshit RdttbVOr, Ar- 
CiflrlsE Rul'tnj-r. UnlMirihiLh- l!enzliu», 'slltc” Ec.j freJmcr. Alifin- 
Inum Holder and other rare fonimlJta nur round in Ir-uks, but 
Lrade flccrcls of ctytsitn nianufa-ctiiiE-ra, and 2 d i'j other shup 
larunlia working um* v;i h:.i iiii- in ski nuttier what your oc- 
rmpsilnn. Entire caJloMion postpaid §1 nd. Only a fow huudnd 
gels tot aitle, Llsef.ai MR ter, Dak L'livnueai uompany. Marietta, 
Cl 



2C SAFETY RAZQIE Rl.APfS SII ARPENflD 12c. Ultimo 
and ill pther linn blades sharpened !-■ hair clipping edgt by 
patented process 2 c each Your uwti Madcg la>le(|, sterilized, a ml 
ret ci rued gLiArnnteed siiorper than when new. star blades and 
regular rnldm hatred . | ,7na Regular tutors grnund and boned, 
iOc. Tty us, De Vlsney Slurwulng Co., N. 1 !{ 1 ti SL, RuceD: 
5. PhUsilelphla. Pn. __ 

C&ACE£EP AL'TO CYLINDERS;, crotik cases or any casting 
mad# of any rnHi.il w elder! unri nnid# like new hi' sfrlylena weld- 
ing proresi; weld Lug pi on l fnr sale atroutm helttg tno, small, wiIe-b 
li a. Automobile padt kvought mtid sold. Enterprise Garag# and 
Ms. Chino Co., Aberdeen. 3. D, ♦ 

UBO&9 YDflt STATIONERY uilh } -*ur Tiiltlfl"ro7 Mun«fmm. 
Mj nickeled steel -die emhoaser dtH.^ Li [#rfcc1iy. A Ji!ghi-elW9 
u-ieful. Ir rental lh!c uoyelty. nothing like Jt tver rjfTerCdl for Iho 
prkb- In tli-u J , 2 fid:: Muta-ffrarn. Die. Send at it tup for siwlmert 
s-beela. SIsoW one imrl &ell ten. Gel- yours free. Harry |,. Miller, 
importer, Harlan a. Ua. 



WE TRAIN' PETF-CTl VF-S. ITd-U nan bo one. Splendid Cfl- 
po rut til ties. Trawl Earn SlOO to $3 0(1 monthly. ThL-s foscl- 
p hi Eng iMofe^lon lauglit priciScslty -tnrj scientlflcftlly by mail, at a 
mamibql cost, Amerlcaa Scltutil of Crlmlndiogy, Dept, F, L^trolt, 
M ich. 



AGENTS. — Rot b ftczeg; wo tii annf act uro attd £.‘Cfl1mI the fMZiml 
filing hinr-i'h- -h| specialty ever Invented. Courtoliy Co., 1 23 Ub* 
crly. New York. 

WANTED.— OLD MOTOR- CYCLE, any make any ruin?. Writ* 
full particular.^ to Ivin-, 2 21! 8 7th Are.. New York Cily. 

FIRST INSERTION.— Goi d salesmen i-tily. Western eLite* only 
To ttJJ mj felKhfl Ohly, Kniinrly uesr. Fraser Sifln Works., Beach, 
N. Dm. 



INDIVIDUAL DRINK INC CtTS. S^asnnablo sellers lo attlD- 
ry. I iJiMs, rr.ucU-rB, »0W'r»lbn.t and advertising iHifjioaea, jitsl out. 
S.ipipiL'., -, ceni4. Order today. Frank Creed, 1 LI 2 R Rruadway. 
Nfw York. 



VACUUM CT.KANER coat *2,5 00: seU for $5 00, B. 
Amur*, t harlesilon, W, Ya. 



Y. 



BID MONEY selling our SE.lKt ft 1 -piece, gig enlor deco- 
tflled china set. Be-Orai? uf Okla. snJO L' I uiip day Ida profit 
$U0-rt3. Address. Roj, i l Mfg- Co-, Eslou. Calurado. 



4 0 

IngLte, 



POST CATtns 
10 ceil l k. U. 



n ^Burled. 
-S. Card 



coai Ecu. .re, , utrh |tlu&i rated e&t*- 
W'jfk'k CUiUorvrlltfc, Cunn. 



Patentable ideas- for sale or exchange. Or win in- 

vent anything t.M roue order, Jubn Murphy, IS tin ter. Ran it 



Utf- 



O AGENT S se ** our n ^ w Tampico Brooms. 

fereut from any bru&b or broom ever 

K 



SO] d. Setts on sight, Retai !s $1,00 , out iasla 4 brooms, 
Will deliver Sample for 75 cents. Write 

FAIR MFG, CO„ 833 Wig, SL, Racine, Wu, 




RIG H TENS ALL" 

(POLISHING CLOTH] 

AXES ALL METALS LOOK LIKE NEW 



Briflhten»n H ^|Ti r I^ ft 7^ 

OT ld?r tt]>-m.tfcJiL:y ml\ in. 



MOiFrrpmjim 

, iKIT liltjr Iff- 1 m tuitir piaiahm «JJ niTtmlM . alii 
and jewdiy. WJJ.r* wr-OTi. Luvmiu) l- white 

iinjurid r'li-.rfi; Hipfricr la ivnnQi, paw-Dni nr ll-qii-lij pw. 

I'"f hoiUeha-ldimc, ,nr:d for ]w,l Uh ina: niUinn'ibcIc-^ . motor L 
Dlryrtff. brims, tfiauj I-,. Hij^llnJ l'ackaict.- ttwa piro-rm.l 

pi.ril. |:;ii l iHiqe, :if. l Ai-|cuitvb t.if &|V. H h« ' ‘ 1 Iriff ht,:n.i.al1 " i l, M v r | 
timpcr, unq ^NtfA Wwli. AkviiIa t*ilh*r «*) ami dealer* "■ 

UTHOUA PM, MFG. CO„ Wed I25ll Slwt, N£Tf YORI 




The Inventor’s Educator 

— 140 PAGES - 

ALL ABOUT PATENTS 

How to Apply Therefor Costs- -How Payable 

600 

mechanical movements 

so 

Perpetual Motion* and Flying Muchinei 

PRICE $1— ONE DOLLAR— BY HAIL 



A IJDRKSg 



F. C-DIFTERlcn, Garay Building, WASHINGTON. D. C 




Strikes Fire Without 
Matches ! ! 

McLaughlin’s “Imperator” 
Pocket Lighter 

y«* vr«s vht tuiKijft, f! njiffates with one hand sod 
llin phtr ml matchM n the vest pnekrt. It w 

1 !laq u. Jilklch Kit-e Aud inaki-^ lIXtQ ligTUs with 00 drop, 
benzine, I jsts i.'-r ytrars ,ulU up^r.itrii evkhout "Lfidtoc ow 
S'THtchlng — ;uk rirtsh the laumn. Take this adv. tu ypuar 
Dratrgrirt of Cl(fir PtJltr and get cm if Araned 
‘ ■ntUiflhlsti't Ipparal&r. M IE out staynotiJ ” fldauxhk’e 
n-e will send you one by insiLr'i-d I&aii Upon necEiptolfl b 

MCLAUGHLIN SALES COMPANY 

Office fcij— T« OJiv* Street ST. LOUlSR MO 

EAtladve t-iuen*eri MiunfacbiKira lev Aineriea 



Amateur Mechanics No. 1 



A VALUABLE BOOK 

Of Exceeding Interest to the Practical Mind 

For both Old and Young 

Price 25c, postpaid 

Contains 174 Articles, 165 Illustrations 



“Amateur Mechanics” is a thor- 
ough, practical book for old and 
young; tells how to make hundreds 
of different articles of daily use; is 
of exceeding interest. This book 
should be in every American home. 

“Written So You Can Understand It” 



For sale by all newsdealer* or can 
be ordered direct from the Publisher* 

Popular Mechanics Book Dept 

318 W, Washington Si* CHICAGO 



Amateur Mechanics No. 2 

Price 25 cents, postpaid 

Bigger and better than No. L Contains entirely different 
matter, yet along the same interesting, practical lines. 
Tells how to make hundreds more different articles of 
daily use, among which are; Workbench; Pilot Balloon; 
Freak Photographs; Wireless Telegraph; Boatsof Various 
Kinds; Induction Motor; Lantern Slides; Arc Lamp; Ther- 
mo-Electric Battery: Motorcycle; Battery Voltmeter; 
Geissler Tube; Dev ices for Winter Sports; Electric Loco 
motive; Glider; Flash Lamp; Static Machine; Concrete 
Swimming Pool; Copper Work; Post Card Projector; 
Tricks of All Kinds and Illusions, etc. 



Interesting to the Practical Mind, 
both Old and Young, and " Writ- 
ten So You Can Understand It” 

12S Pages 193 Articles 
196 Illustrations 

For sale by all newsdealers or can 
be ordered direct from publisher* 

Popular Mechanics Book Dept. 

318 W. Washington St., CHICAGO 




THE NEW 
CYCLOPEDIA OF 



Von 



TOLR 



V'nL.ftf '*CH,.Y‘ Vag.'vi 



Vutyr 



OM (null MtflfXt SLECLfiKfl* 

■atPfrMPW IMaftluO WlatuM ViACMHEKr UOKrtt™ 
arotaw* ‘emj.r*!** witnfa 

wuptf . bjw» JTbtetfrf;* ataroufi 



At Half Price 

Every Engineer must read if he would progress — 
the biggest men in the field can 1 1 go around telling 
what they know- but they can write it. And you 
can read it — in our New Cyclopedia of Engineering 
—the most valuable set of books on this suhject 
ever offered to Engineers* This Cyclopedia has 
just been revised — it 1 a right up to the minute. 

These books cover every sublets you are likely id meet in practical 
c nf jutcTiajT. They afe intercstinely written by well-known authnri- 
□« and art ln»T only valuable for studying 1 , but also as permanent 
reference books. 

The seven IkkiIis enmain 3.2AO pie«, sir.e 7x1-0 iath.es. anJ ever 
2' 500 illiiStmtipris. f ulJ pipe plates, diagrams-. etc. Tbe regular price 
of tbcjc boolca is #t6.0D. but as a special furrodlLCIory offer wc blYC 
pul the price a( SJS.BO, 

$2.00 Down $2.00 a Month 

SiilpFfJ express prepaid 10 you n» examine them 
before paying * Cent 

Tbla price and then* terms make it easy for any engineer to seenre 
r he valuable set of books. Head the brief description below ?v4 sec 
Wbal you will get wbeci you mail (he c-impm]. 

Our Protective Guarantee 

Send Tor the Cyclopedia of Enfincehnf, examine It carefully and 
Lf. at the end of fife days, you see that yott need it* send ns your fi rat 
S2.DC and each, month (hereafter Until the total, flB.80, bai 

been paid. If the books are not satisfactory— don't send us a cent— 
we wilt pay all cbaifeg. Us* this coupon. We absolutely protect 
you against Jos*, Siinili* the coupon does not obligate you in any way. 

BEAD THIS SYNOPSIS 

C-mutnuftfeB of Qorirrf — TteiHr itctwirln - Fud Eeoaowllrt* — 



Hr^ljinletd ftinters — Htrnin I'mups — Stem Eau-lae* — UL-djetieir* — 
Tllif Clean— Tnrlrine. mt Oil t haihf*- Kbart.-Arl.vino- 

biles Orfiamrra- Lot nni>>I.Lvp KoiJt-e* and h a r i iifk - 1 h t- Air ltr*k? 

— Hinkle- Pham* EWtrl* Ifailwiy-Elavatori— Pari He ytolltn- Kurina 
|l»(S i h** — II cat in £ and tVotllAtinp '^'amp reused Air — 1'nn.UiMira- 
Ihurnliiig and fonutr^ilan RrIrl,rrtti4H - ikbtrtll UirbiacH — 
JJirtt! f’nrrfnt H, a Arnos »mE JIlHveutMkI dI ItTiumiH dbi|. 

Dtlm-ElrtLrlc Wiring — tlrrlTir l.tgbtliii,-. tie. 



I'ur a abort linn- we win Include, as a monthly sucmlrrnejil. fee Duo 
year, the TECHNICAL WORM* MAGAZINE. This Is a renter 
tl.5-0 tnonThly, full ol Twentieth Century Scientific facts, written La 
pojiular form. 



FREE EXAMINATION COUPON 
American School of Correspondence 

CHICAGO* U, S. A. 

Pierce seini^-et Cyclopedia of Easfioeerinff lor 3 days 1 free i.-iaijciiiation. 
Also Tirdutkal fer J ve,u. 1 v. Ill send (i.QO ivilhin 5 liays anri 

J 2.^)0 a month u ri I i I E Stave paid ( 1 for IwiOks ajirf pna^azfne '. or TtcH-j fj'i' u u 

Hj&eu'.S fertile 1 h>jLh. Title mrttu pass until fully paid. Pop, MKCIE, y.'tl 



Name; 

Adpksss .... 
Occupation 



Employes 



Please Mention Pooutar Mechanics 



30 



POPULAR MECHANICS ADVERTISING SECTION 




“ Written So You Can 
Understand It 11 



224 Page* 

312 Illustration* 
Cloth Cover 

Price $i Postpaid 



A HELPFUL BOOK 

Pattern-Making 

WITH ADDITIONAL CHAPTERS ON 

CORE-MAKING and MOLDING 

By G. H. WILLARD 

READ THESE OPINIONS! 

"I find that the book contains a great many suggestions which 
will be of substantial benefit to me." 

Theo, Johnson, Supt. of Pattern Shop, 

Chicago Flexible Shaft Co. 



"We are much pleased with the simple style of the book and 
the amount of information it conveys.” 

The Osborn Mfg. Co*, Cleveland, G + 

R. H. Griswold. 



" I think the book is the best I ever saw for the price.” 

EDWIN Sluyter, Con struct ion Engineer, 

Burroughs Adding Machine Co., Detroit. 



"I consider this is a valuable book and should be in the hands 
of all men engaged in this line of business,” E. W. Clarke, 

Wilmington Malleable Jron Co* t Wilmington* Delaware. 

— PUBLISHED BY ■ 



POPULAR MECHANICS BOOK DEPARTMENT, Chicago 



A Praakal fours* in 
Mechanical Drawing 




A NEW BOOK FOR WHICH THERE IS A SEAL NEED 

A PRACTICAL COURSE IN 
MECHANICAL DRAWING 

By WM. F. WILLARD 

(For several years instructor in Mechanical Drawing at Armour I r.sthute of Technology, ChicagoJ 



134 Page* 
131 Illustration* 



Price SO Cents 



ClotH Cover 
Sixe, Sat 7 Inch* 



A book for individual study, shop classes, trade or high schools, and those 
who would like to know something of the DRAFTING PROFESSION* 

WHAT OTHERS SAY ABOUT IT; 

"It is one of the best books on Practical Mechanical Drawing I have ever seen and I can recommend it to any one 
who desires to make an individual study of drawing." 

E, S, Libby, B,S., M E.. ProL in Experimental Engineering, Armour Institute. 

"I am much pleased with your book, A Practical Course in Mechanical Drawing, and believe that It should produce 
good results when used as intended for individual study and for classes in trade or high schools nr in the shop. 1 * 

1, HOOD. Prof, of Mechanical Engineering, University of Ks 



GEO, J, Hood, Prof, of Mechanical Engineering, University of Kansas, 



T believe it especially attractive as compared with other texts on mechanical drawing in two particulars, 
“ ~ 4 "*■ cit text/' 

of. F. D. CRAWS haw. University of Wisconsin, 



principally ; the very excellent drawings and the concise and yet ex^jjcit text 



E The book contains a large number of neat drawings carefully lettered," 

A. C. Newell, Director Manual Training, Illinois State Normal University- 



"This is a very useful little book, and every youn 
both himself and his employer will End it a great help in' 

National Builder, 



g fellow who is desirous of making himself more valuable to 
' boosting r himself to a higher plane and, 'bigger pay/"— T he 



ORDER OF YOUR NEWSDEALER OR DIRECT FROM THE PUBUSHERS 

POPULAR MECHANICS BOOK DEPT., CHICAGO 



MONTHLY CASH PRIZES 

Until further notira Ln th.it! the Editor of 

Popular Mwhjinic-f will pay two eoah prizes Bach mouth lor 
the bfntflTi^lilttl coulri .but Loan to it* 

SHOP NOTES DEPARTMENT 

$10 far the Beat Contribution 
$5 for the Second Beit 

THIS 10 1ST AfrbJTIlTC to cmr caua! rat«» for snob MiitMt- 
uted articles 

Quality, unt length counter 

Checks will bt- sent cm the last day of uui-ti mouth for the 
prize article** rftcmvtfd during that mouth publication in the 
magazine will follnn 1 in about two tucml^ 

PRIZES AWARDED FOR MAY, l$U 

Firii Filie— C. R. POOLE, Lev AugelM. CuL UlO 

'* Wetting a drindFtoau " 

Second Prire-EARL R. HASTINGS, OnHbtli, Vt 

"XlBIWOvinfj Acetylene 01W for Automobile Head] Li*hl? Tr 

EXTRA AWARD 

On occount of Ibere belne four rout H button* this month, 
each of which deferred second prize, wo hnfu mud* an E3ETHA 
AWAttI> of four ad di tin nra I second prizes. a* follows : 

GILBERT A, WE HR. Baltimore. Md . »G 

*' Laying Terra (Jottn fck*#er Pi [ft- ,H 

I. W. B ANHOLSTKR r Gn-sh nm r Oregon.,.. ,, 

" How xo Spread fertilizer " 

JOSEPH H+ NOYES, SHurf reertwrc. Tena..,*,. 

w A Potato Bilker " 

H. W. HANKSN . Troy. N Y SB 

tL Friction Hold for Itrillinr 1 ' 

AH accepted contrkbu l Lou* to our department*. "ftHOP 
NOT fluid ‘‘AMAtynsi MEORAKies," are paid for tmmeiii- 
mtely; checHe for prize awardeare itjn m lln 1 ended each month. 

Addrc*^ EDITOR POPULAR MECHANICS 
318 W, Washington Chicago 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 



COMPLETE FILES OF 




FOR 1910 



Consisting of the twelve issues of the 
magazine and a very complete index. 
Suitable for binding. Supply limited. 

May be had while they last at the price 
of $1.50 postpaid. 

Popular Mechanic* Co. “ h icaco 



r jl 
n 



3BE 



The Index to Vol. XIII 

January to June, inclusive f 1910 

POPULAR 
MECHANICS 



n 



is now ready and will be mailed to any 
address on receipt of 10c m stamps, 

POPULAR MECHANICS CO. 



L 



3 IS W. Washington Street, CHICAGO 

— — .. ii ^ i i — - ir= 



_i 




t Railway Mall Llerks 

skjr Clerks in the Drp.irtEin'r'b 9l 
m r WaiihJnijtoii, D. C. 

* City Carriers — Fftslollitis ClErkfc 
bamirUbnilS. Asiiwnouat Evayntieit July )5fi 
thf-r 1 ij. wit inn:- -vLLI Lb tilled 

during 191 L 

"S^fBOOeStotttOOSTaTfear 

foi>LIFL 



No* la v: :■ ft $ 'wiiJi ;.s',i e pa y. b- n u - v - A k >• =. . Ji nanci-i I 

riCSVT ihuu-h li-Sf ■!-■'?!.:■ ]>:!.'■. I: - ■ I* ' L 1 1 1 • •] ' pi' I 

[unities for quick advancement to H iglicr ^FND 

me n l i V'iii' I.-. I rv r uj want immediate npj» mu 

. ^end TO DAY E v?r pu r sc lie d u ] -: hriw^^^^ C O U PO N 

iii tc locations of the chining" BELOW 

• i r<p1 I :■ Jtl ■- j\ Tl y d ■ ' ■!■ '; r • i I I i ■■ r. . , ■ Li-If I | ■ f HIO'T IT1 IT c 

the U^ci just so much time fRANKLIN INjillUU 

Ml F .Kj!iriTiif j ountlf Bp*. i 109, ROCHESTER, H- ¥. 

The : 'it, filled out a* directed; 

Wr Prepare f t::o .•?nrl» l r l» a lirt copy nf out 

Candidates \ '-.it. "^•■v« , pii. , Tnt rw -m-i J I *\ u - * 
Fl'CC C.U-:,ir. IS*'- tu, ' airtt to cot^kteral i na In* !•'«<■ 

C'Mfhum: f :| j i: e ti*j[nii:j.[:uo here chetfeedr 

HillMT Wnil CEptIs S&W taf ElW| . . , ,.£ji»1nma FPsi^ieill 

PffllcffiM Cl«rt I i Sctt^S i 1 jno 1 ....lE-iefiJlfoiwui liTKUfijtSMi 
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,Vild7iri5 



f'-r' thin br/arc you tube it. li r<ft' 
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LEARN PIANO TUNING AT HOVE by thq aid of the TUNE- 

A.PllQKE. A Frofceniuti that <*an Le converted Into money at any 
time or placn in the civil lied world at an hour's notice- Earn 
Ifi.DO to tie.OU per day. ValuahLe flluutrated book FREE. Write 

IILE3 Emit StBOOL or msu Tl'mi6,aiaBalt nalUBa-ttlc Creeh, Hick 

LEARN WATCHMAKING 

refined, prafi table labor — Compel -emt men always in demand. 
We teach it thoroughly in as many months as it formerly took 
years. Does away 1 with tedious apprenticeship. Money 
earned while studying. Positions secured. Send for catalog. 
St* Louis Watehmsikirtjj School, St, Louis, Mo, 




LOTS OF FUNM 



DOUBLE TEHOAT. 

Fits riHil of tuoulh. 
Invisible when in use. Astonish and mystify your 
friend*. Whine likp a puppy, sUie like a csuanTj and 
imitate other bird^ and beasts of field and forest. 
LOTS OF FUN, Thousands sold. Price, 10c each; 
4 for or 12 for ^c. 

ELECTRIC FUN WAEEES, DeyL C, Kewanee, UL 



j WHEN YQU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND ET— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 

r- h 

Mechanics For Young America 

A book which tells how to make scores of 
articles which delight the heart of the 
average boy. Price 25 Cent a Po at pa id 

POPULAR MECHANICS ROOK DEPT. 

318 W, Washington Street, CHICAGO 



P1?a$€ Mention Popular Mechanics 




rv/r u aju v tftiiaimj ^ru^Aium 




Three-Year 

Course 



Absolutely Free 

For Business Men: 



The law should be tin- 

. der stood by every one 

1 who employs or is em- 

ployed, especially that branch 
pertains to a particular trade or pro- 



which 

f ess ion. A correct understanding of the law 
will prove to be worth thousands of dollars to 
every business man during the course of his 
career. Can’t you, as a business man, see where 
you have lost opportunities to protect yourself, or 
to make money, had you possessed a knowledge 
of law at the time? By our method of instruc- 
tion, you can acquire a knowledge of the law 
without interfering with your bust ness in anyway. 

To the Law Student: Law ° ffers greater 

opportunities to 



the young man than any other profession. Nine- 
teen of the twenty -six presidents of the United 
States were lawyers, and a large number of the 
members of the Senate and House of Repre- 
sentatives, at Washington, are lawyers* There 
is no profession so profitable, none so honorable. 
We assist the law student; we direct his study; 
we tell him what to read, how to read, how to 
absorb the contents of the different books, and 
pave the way and make the road k> a legal 
education easy to travel. 

Don't you want a knowledge of the law? Our course is 
absolutely free to a few. Don't you want to be one of the 
few? Judge Chad man, a graduate of the University of 
Michigan, after years of study, has just completed and 
perfected a plan whereby every business man or law stu- 
dent can obtain a legal education at home without inter- 
rupt ing his regular work. To introduce this plan, Judge 
Chad man has authorized us to give away, absolutely free, 
a limited number of complete three-year Scholarships in 
this school. The course suggests text -books, supplies 
examination questions, lectures on law -Subjects written 
by eminent jurists, and a three-year Consulting Certifi- 
cate, Upon satisfactorily completing course, the school 

liC 



issues a final credit Diploma. 



If j-ou are interested I n ee? tiring o«e of thomi fn>«. selioJar- 
sign the fit tar hml con pern and mail it In ns jit on re. 



AMERICAN CORRESPONDENCE SCHOOL Of LAW 



1325 Michigan Boulevard, CHICAGO, ILLINOIS 



fj EXI'LRTHEX : 



Without oblljjat ion rue, plenftv send bt one* fall i nformation 
i n u free Hfh cd a ra h i p in your Hehool of Law. 






Bthket. 



OCUt PATIOS.,.. ... ............... 

Li tv. State.... 



■ r ... .. it .... 



i * ... i. u j ^ » 




LEARN 



f E AUT0 

BUSINESS 



4 



EARN A SPLENDID SALARY 



Cfakiitlvuti. Auto Saleismen. Etctmirmen, Titters, Assembler* 
and I nsi'ec tort urn in d> •sniind nt bie safari t-a, We hare trained 
hundreip for gL>gd posit ions. On r home Btbfiji ronrae cover* 
meeLuuilflm, openitinn nnd repnirinu nml pmpares for lh* beat 
pf'iRi I ion w. LX't us irniri you in j our ana re limn und put you In 
line for u ^whI unto job. LleHul t s guaranteed or no pay, Send 
today Jot fr?e catalogue and nmi^ of BnoCraKflil k rad ■■ Atom. 

CLEVELAND AUTOMOBILE SCHOOL* 216? ksl 9eh Sl. r CkrcLuJ. OMv 

“Tin: son h u mlm aukks good." 



^ Trained Salesmen earn from $1,200,00 to $10,000.00 a yew 
pntl expenses. Hundred* of good ixwitiona now open, No 
experience needed to get one of them. Wo win aealst pod 
to secure a portion wher&you can got Practical J'Ts pc rleoce 



as a Salesman and earn a good salary while you are learning. 

Bfi I 



Write tesla? for full particulars. list of good positions now 
open, and testimonials from hundreds of men recently 
placed In good rxMEtJo ns . 

Address Nearest Ofiilc*. Dept, 124 

National Salsi&inen's Training Association 




lICTUAE Illustrating Course 



Would you like to make money in Vaude- 
ville or give illustrated lectures for 
churches, lodges, or amuse your friends? 
Our Chalk-Talk course will teach you 
how. No great amount of art ability is 
necessary. Ten lessons and two bound 
vols. for $15. Let us tell you about it, AiJrcf* 



TW Lprimfid Art Sdwd. Drpl_ 127, lihiftt, lid. 




WINDOW TRIMMING 



Advert i* lag and Curd Writing are tin h 
best paid pro fusion- m the World. Intfr- 
eeti n jfc ] i ronpertu R FREE tel j f you El L l ulmu t i t, 
KQLsTtR SCHOOL, 306 hdtw CHICAGO 





Ui Irv, 



TEACH BY MAIL 

WHITE ron MY HR HE HOOK 
"(low Ip (kfnin r 3 tjon4 Penman" 

id beawtsiiil siw ciment. Your oame etegudy 

h itti a Caul if 1 1 gncaoifi -- L , ii i 1 ■ . Write 

Mr -..v p r W I V XT B Y\ 4IS Mi-vrr K! [Itr . Knns.i^ Cltv. Mo. 




LEARN CHIROPRACTIC 



The new method of drug las* healing 



EARN SBO TO SIOO PER WEI 

Our IVcc book Hells how Toaun kirn to dglwtdlt- 
CiiBQ rikI re- ii i<mt L I :ti e :i ■ j a fr hY If-Wii r«l'» iiLP-Lh-"i of Spiahl 

Aiijaatmtiil Ptw iti vcl y tbs moi-t rim plotdiiwrt.A&ttWMad 
nil -L irirntiHi: sii-dlunJ ot drnflleM Sc-hIilil B&wlen ufl- 
<■ rrinfr nAtunLiuvs Anruiae- Cau il ta iliT'-Umtl Li; Jaairmd 
i 'i Hjm-ra limn. | uphove ?put ni'-iiU *nf 

(iitincial sUadin; Slmt nuw on llinnml In honor mnl 

lucct-dn. Writ*? f« (iw NkiIi -in 1 -1 ■; :i r> ij> ntfnr. 

NATJOHAL BCMODL Of G K I RO PR A 0 MO 
>llfl Ue-11 il i'U Hu I Id l in.- t II N LirO. ILIl 



LKAHNEDBY 
ANY MAN 
OR BOY 
AT ROMS 

SMALL GOST 

Send today 2e stamp for particulars and proof* 
0. A* SMITH* Room D 7, 823 Bigelow St.* PEORIA, ILL 




VENT 



Salesmen Wanted 



i 

m 



i 



1 



d 



BECOME 



ELECTRICIAN 

Lor ELECTRICAL 






ENGINEER 

GEJirtS! 






< I mwinn ^|«>^ day«8 
.CTR1 CAL CLASSE 5 

enter any time 

CA1ALO&UL ^ fUtL 

SCHOOL °f ENGINEERING 

101,-JT WIHHCgASO St. g1LW*URIt W|J. 



Clnrrjun/m^ m Ark nnl 
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. Come to the COYNE NATIONAL TRADE 

SCHWIS, quickly loam to be an 

a A- \ JrX 

Electrician, Plumber 
Bricklayer 

yjl rM Painter and Decorator 

I L mm 

\ C-y : <» r s tat a Business of your own 

jpi 1 ant * you wi ^ always haye 

^ \3 1 WORK LOOKING FOR YOU 

H unting en Dynano %£&? tZ 

i learn in the 

^ ^ C ^°° ^ * 
expense, Sue" 

^ ^ 0 oesa assured, 

CttfolH SfcrtKT Hi 

Home of ike Schools * wirL 

FREE — Large Illustrated Kadi ot the School, Write Today. 



Send no money f 
but meetly your name 
and address on a postal of 
on the Coupon below. 



NAME 



COYNE NATIONAL TRADE SCHOOLS 

57 East Illinois Street, CHICAGO, ILL. 



ADDRESS. 



COPY THIS SKETCH 



■nd lei nirjfCB what vuiieaci do with Ft , Vuu tin 
r.iri] ( Jd. Ml tc* $ i,-: Sl>} (,r mn:f per uixtV, frj; 
illustrator nr raftnonisT. My practical s>M*:n «( 
I„-r,mird individual Irwin hr limit will rJ>t-e|pp 
vouf talent. Fifteen. yews sucdeSdEul work E>>> 
ne’wj.piCiterH a, ml n-nienainrs aii^ifiejs me tu Kith 

,i im. Send ipe yoiir sketch al Frc&fclcni lai: 

iv [ tit tc. in statnps :ii jd I will send you a test 
IVsJHin pL-rtr, slw tonectimi cil dfii^i bj[i s1lu*« 

insr pos'-ihillticfi for YOU. 

THE UNDOB SCHOOL SyggJSK 

ItJO Schofield Bulldk4fi< CteMlimd, Dhis, 



IN THE FACTORY. &&&& , 

operation wo have -cortaoJ Ldated our whool 

with an automoLiJo fafitcry. Wo ti/ticF the / su aSttW 

theory by luaEI and finish each ahademt / 

fight In the f«dory, _ Thia is the IksI v.ei‘ / 

to inam the automobile huatnefia. We rm- / . jKjwJfcgJ 

ploy all ttudemtH. For photo# af odr faetorr { 

asu full information. write lot Plan f 1 . 

Automobile College el Washington, Washington. D, C 



LEARN JEWELERS* ENGRAVING 

i hiBh-Mlarlwl Mil e&tily Iwntd trsd#, taught thorMtttEy hjr mail. W# will 
teach the Eiogmisw (■ert^ar wijrraTijigthati ha cui ipifa in yean ef ritilii tpyraU’ 
ItcaRjup, lnewjli ilLbu inipr^se the fckillaE any eeijtniver, £einl fot mi mi. lr f 

Thu KhfcJTiT lug rich oal, Dr*- 1 13 . P*jm Uu 1 1 d J n pr, Chicago it]. 



THat*n all want to know 

r JiiuW wf w ill roi sri^e I'ihl aay BfUtniJ pfite— 

or A lot o-E fre# stuff H you arvn« ibis, ad, '<<•: 
ilo we claim. to mjlfe you rich In * wrrk, 

■ E >’£«i are anxious to develop yuur Talent with a 
syccieisliiEL uirtouiust, 50 j.(Ml cjllci Dlwl morwy. ■; 

' acoprot this picture with fc. in stautpa for porllclio 

i>l l Mtoniu niicl tKTipli Ibiim plait, ,-jnd If I -uk ek,|jE^pi. 
The W L. Fnilii School of Ciftnoning 
.111 Kini: 4 ii'jiii''L i Ittdir,, Cfovela rtd. O, 



QTAMMEP 

olflmiilLn 

direct to the point. 
Write H L ttATFJEO), H 62 &tft S U OAKUJtD, CAUF, 



YOUNG ME 
WANTED^S 



IN AUTOMOBILE BUSINESS' 

NICE W 0 RK- 8 IGPAY-DANDYJ 0 B 



J^T\ • 1 

i: r 


rill 


b 4 l 


iJi 


f \ \ 


V 5 
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POPULAR MECHANICS ADVERTISING SECTION 




in Spare lime 

Never has there been such a demand tor 
technically trained electrical men as at pres- 
ent, The great expansion of the electrical 
field in all its branches is responsible for 
this. The trained electrical man is always 
sure of a good position at a good salary. 

The IntemationalCorrespondence Schools 
have- made the mastery of any electrical 
course easy. Any ambitious man can learn 
in spare time to become an expert elec 
trician. Yah can. 

Courses cover Electrical Engineering 
Lighting and Railways, Interior Wiring* 
Dynamo Running, Electric Car Running, 
Heavy Electric Traction, Telephone Engi- 
neering and Telegraph Engineering. 
Everything made clear and simple. Courses 
conducted by experts. No hurry or delay . 
The I. C. S. stands by you until you are 
through * 

It costs yon nothing and pats you under 
no obligation to learn hoU y the I. C. S. can 
help you. Simply fill in and mail the 
attached Coupon tQ-day T Dp it J 'UtU*. 



liitmialional Correspondence Schools 
Box S 7 2 , Scranton, Pa. 

rtcasse explain r without further obligation on 
my part T h'(nff i ears qualify for a good position iti 
the Yiv.c nf electrical work indicated in the 
attached coupon: 

Position. — ... — 



N am? 



Street and Nn.. 
City 



.Stare, 



'Increase Your Earnings!™ 

Train yourself for a responsible position, edu- 
cate your^ilf lo Ihcreas* your earning capacity 
ai>d tit ynitr^alf for a i>rofof7nioc]i3,l liEa 




by studying 



DRAFTING 



Our courses are the icinrt practical ever 
lilaj med and cover all hnimJiL-s, J iundredo 
of plums t>i buildings nod inaclilitory in 
course of cniLtitmctlon are at (lie dteyonnl of stai- 
dents, who cun also Inspect actual work of con- 
st ruction. Short, practical uouisesi full or sec- 
tional cou insert, as needed : day and evening classes*. 
Si twtew f <* titwivft-d toubtnin jMsitlotw \rhit6Uttcmiiftft school, 
Entrance can be made at nnjf time— np es ami nations re- 
i(n i rad. Start at o nee von r step tow aid* n J u t rot i ve career 
call, or write for ca in lOirfUfc. l>o it today. 

E'ore^spniufance Ci'iuve* tit Ji>vliffech/i r ni, 3fe- 
cha M frnJ anti 4,7 no -fur af Jh-uflin fir on d D eflitfN, 

Phi », Read ! n ; 7 k E$t i mu ti >iq , etc, Jf int er&stM in 
LVFT6S|XJB*lfHs^ issHtfe/ur Folder JVo 

^CHICAGO TECHNICAL COLLEGE, 603 BUl, CHIC* 



n >b 
re- 

J 



Young Men Wanted 




Bi£ salaries paid to our yricuiitc chauf- 
f eu ri a tsd auto experts. Wc teach you at 
home $u Jt> simple lessons to earn big 
money and assist you to secure a posi- 
tion. Over 1U0 diagrams in course. 
Write lor prosper in S„ sample 
p.,jrcf, iftnL ini' >ii nil« Email student* anil 
eLulortienni n In of IS Tallin (T riMO> in a k m 
_Pih airMSel nf mi act ci to es-rh tmUeui, 



PRACTICAL AUTO S CHOOL 
08 Beaver Street, New York 




QUICK, THOROUGH 
ELECTRICAL INSTRUCTION 

A complete college fours* in two years. Time 
and money Hbvod. Taught by gradual* l-n- 
glmeers. Practice on apparatus end ran- 
chinefc — eoniitructior. operation and repair. 
Every branch of rh deration, transmission ana 
application. OrHduatc? in ICMlirtR (<lfictn<i 
com pan i ea. B*w c. | auMCfi Keptein her 25 th. 

— vf&rrz fob details 

BRYANT & STRATTON COLLEGE 



No, III, College Bldg., Bullalo.N. Y, 




Vn can Icara by m=r mod- 
em mid Origins] SVSltm ol 
Enjtmcti«t every punas' the Watchmaker's Trade 
at huitie as or better than at a sIkili. You tail 
earn amciney vdiile learning and nsr.ure a well pa v Ed if 
ptvsLtir-Ti nr start In business after completing euf 
course 61 ins'ju ctioa. flood watchmakers are a I wavs 
in demand and cam. from JW to (3F per week- Imr 



pArtici il-iri apply la the IHMWl SCHOOL DF WflTGN- 
(Mhm 



plUllCUl 

HAKIKS. 



E|((„ WUMLKCE. WES. 



STUDY 



Become 
a Lawyer 




at Home 1 



Legal 

Diploma 



We mate your home a universitv. Ltiiitn |f CofftSlKMidetiC* b |W Couna 



la America— fwognlwd by resident coll * tfiis . N™ «pec i U 1 V pr vpansl ^ 



20 Deans and Univ. law school teacher*. We cu a rant w to coach i free any _ 
ustr fn i I ln.cs to bir eirt ruination. Special Huameae Law-COiJMt. 

**T wyaiiTf-tf+ned mCh. Always tncceed, 1 1 Over ] bDflO studenTS eneoLied- Begin 
now, Imsv terms, and Particul»ia free. 

LA SALLB EXTENSION UNIVERSITY, Ehix 1»Y. CHICAGO. ILL. 



H Y P N OTIS 



1 



Ltsmed at home; small coat; 2 c - 1 : mi—., for particulars, 
O* A, SMITH, Roota B 01 , 823 Bigelow St.. Feori* t 111 . 



-FROM 



$25 




// LEA AN ABOUT OUR FREE 
{/ COURSE IN SHOW CARD 
AND SIGH WRITING 



SIOQ 



Jjii 



To Jnrtwlufe 1 1 Ijth&iJ*" Rem Lv - 1 o- use color* for 
writing and »m#ts T use, wc »rr oTleting 
fora hmiu-d dme only a complete eeursa in show- 
card and si [jii wrl tin e (O those pu rehasin g a sni.ilt ;is*orti 
ment nf these eolora. This is a great , , •:•■•. i r 

men Slid women tu loth-aHt. ■ . ,r ire. i: 
cTipac-ity. Good »liiW-«|ri vnte» elm flttB : i - : • 

Ift-t w« v k. CempLet* information fop ntamp*. no ■ 

LitWia Pm Cnior C^ . ?A1 * 12Slh St N. Y- 



I 



S#' .L J f J. mm 






X# aV j"l ll FI hi D- 








*1/ — (t/ Weekly' 

Repairing Watches 

We Teach you how. 



We Will Help You START IN BUSINESS 

Remember thnt tbis ia not a correspondence school ! It 
is n big watch repairing and jewelry concern that stands 
ready to teach yon the business that has made it the largest 
and most fcuccesaful concern of ila kind in the World* While 
learning you cnn stay at home— you can continue your 
present occupation, while learning. You can begin 
making money at once, 

WF Wl] I TFAPII VAII th# business absolutely Free, be- 
nc HILL l&AVn lUU cause we want you to represent us. 

We nH'an .hist wlmfc we say — Ibl* I-s g p! might Toi'weim lmfllnepfl in‘oi^ n ?t- 
tlon to you. we will furnish yon* tr^ecif coat, ail text-bimkH x cli'ar. simple 
Ishshitih: UinstniicnJ chart and photo prim* a! lowing you jnst exactly bow 
to pneparo em li Job, You will be surprised to see how simple end cosy 
It is* Our repai r department will do the difficult Jobs for you until you 
learn how — yon take the profit. 

IF YOU MEM BUSINESS WE will stand back of you. 

IF lull ITIbnii DlfvlllCww ]f you arc the right kind of ft man we will 
Imck y*u to tha limit. You won't have to make any expe rimen t*— we hove mads 
them— W* will istttrt you right, You wilL have the benefit of our advice, lethlnjetlon 
and ejqjerlmaic#. Wo wiJI supply you wUH mttcH&lis, Jewelry, ete. f at melc-bot turn 
pri-ces, You can treat Any WumpetitLon because you will have the backinjr of the 
most suctiitfn) watch npalrinf and tawtlry ectabllahmant In adatanca, 



Successful Business Men— 

BE ONE YOUftSELFI 

If you am Pot the owner of tm 
pendent busInuFR— i t ‘s your own fault. Dun’t Walt 
until you have jciveH up money -yon will n«#tf vnly 
b law dollar* fpr tnglt, Let PH »Urt you now iind 
you CATt rnaka whet money you nee it repairing 
watch** — then you can toon have an 1 ip dependent 
builneta of your own. If you want ha tu (how you 
— we will give l'«U tbf . 1 nnrn.eS of men wo have helped 
Start In Lmdness. Send us your name and addit'SH- 
on a peat card and we will Btiid n full, Hluitrotod 
explanation of our plan by return mail quick. 
“To- morrow' 1 moans HOV*r— aehd the card now! 

CHAS. F, EUH&HE, rrirpcipul *l W>lcb».Lj«| CaHtis 
Roger a.Thur man R Co. 1 QL-103 H. Wifctrh l>t.,Dnt^< 




£ STAMMER 

Ottend no Nebco] iHl you hear from me. LiijtiL sdud 
hi die world, cippluyiliig the idvaBctd oacu ra 1 Rielho> I lor 
the cure of stammci mg. Etutte ring , rie, No sing-songing 
ot lltne-li-f-ilinu, 1 1 let Tim, ^uuntuedtiif n'illwreik yodr 
life's liiipple-ciri, nnr| handicap youf ecHjeavnrs, I cored 
myself and thousands of m Pi e- r ^ Fy my m*ltio4 and e.m cure 
■you. HeiHtflaltffl pane book and Simsial Rate sent FRE IS, 
|aa mb Millard. Ptb., tofllhRribrn HhHmIUmiimmi, lnc„llT FlrilSl.. MHvBukee . Via, 



Learn Telegraphy 



MORSE and WIRELESS 

At My Practical Sflhopl, Splendid ■rl-frwn-yn.i t far 
aprrdnrs and agents. We also teach Station Agency 
Work, Graduates ri-h^iyiril, TVe occupy H - Illr ctVFSl - 
large modern build tag* equipped willi ft- R. lJisqiai. li- 
re* and Western t'nfan Wires and Wireless Station. 
Epdonkd by Railroad. Wfrrlit) ind WnSt&rn 
tttilon Officajs. EidniNfl Methods. Teach or j are 
pracii^J eipffrts. Living expenses HmAlL liwv rav- 
meats GalUflst Fit*. GGrnapofuJarretwifH if dtilrrt, C-EOflSt M. 
DOUCE. Fna.. thdfi'x huflfuta, Nik SI. , tv+j*. 1174 . Vilcrrnii*. Ind. 





to) Learn Photography, 

Photo-Engraving or 3-Color Work 

I'hoiOKMi’li^n and Engravers Earn. #12(1 to M5f> f'er Week 

Italy College in lhe world is here lhese paying p™le**ion s are l-nught 
M,,-i-ess(v|ly. IqlseLshtf 1 1 W»r|. Ehdttml l*y I ntemaSicMiil Association 
of Photo* En gran- rs an I T'h. J t- 1 ;r:.liers r Asvor Li ion ol till nob. Terms 
easy ; livir. g Ene&p^nvirc. Glvdu JlvS assiaivJ ill Securing gOmf 
pusiiirra*- Write (w catnlug, ami aeaclhf mra* in ohidi you sit IntwrtM, 

lllinoirCollc^e of Photography or 1. 999 WabaikAv,, 
Bisaoll Collegt flf PhgtO-tngTaving f EffiH[liaiHi ILL 

L- H, B1SSELL, Pres. 







Highland Park College 



J>E5 UuJiM Hd, IOW A 



Enter 



Any 



Tune 



COURSES OFFERED 



Just £ fair LUKimun 
xrlruuL ei I uc ^1 hin j( .t]| 
th-iS Ie required tar e.a-] 
trance Yn tVie^ei tries. 
These LOUrvcS arc vctv 



2000 

Students 

AnnuaUr 



One of ihe moti complete ty 
equipped ENCilN EfcRf N G 



31 u ft cl i rr.ij flnler tnr tine, 
if4 Wr itm h t! Kttkt 
SCHOOLS in the country front Cha day Lh*r tnlir. 

Mention course in ndilch you are Latcrested. Address, 

ft ft U)NGWELL, Fresidenl, Des Moin^ k 



1. CIVIL. ELECTRICAL AN Is M E CH A"N IC,\ L ENtilNEERING COURSES. Sum- 
il'ihl emn-tes are [iRered in 1 ,'irLi. hlcctribat m l MechiinKal t-'ngtneerbu. Screcisrl optortnalrtv f* 
■■ -.- ■! for nqliinjr U I> work ur lor tjkiiijf i coninl*te totiHP peeparatery to the standnrri Emipn- 
• Tu-urse*, Shnp wihrk litim the begfufng eoicifc Eft |iref,>.i±',ituf ^ couries. Se* uur new 

J’lngiueering Catetagua:. 

/ !, One Yt-« Eli-cirlcil Engineering Course 

! 2. Oin-Yi'jir I t.' LffiKcitn.' tlnumci' ri[l« Cucriiu 

3, One Y«r Strafn En gineering Course 
i 4. One Yrar Machiniflr'and (\yioiniihik Caurrc 
I. S. One Ysir Course in Mechanical Ornwine 

|tfbtirp| and nre Intended lor t(*<*sr wh<I have hut Ji niitvit p.4aL.H iult and do not ^e tlteir way 
clear to fake a cDititrlete Englnrering Ccutrse, The >3 o,h ini vis," Cnprw k especially pmctitMl. The 
mjichitie rliuti i> the m-sit cuflipltteto lie found In cooaectlun with -my tin giTteeting School lathe 
L'ljjlHj. i States. 

SPECIAL COURSES 

l- TRACTION ENGINEERING. TT.isir; the iiunt upntpleie <cur>e in Traction Hn gin err- 
ing tiflriei.1 by any linifiTierruLg in the couitiry. 3t isuiy be completed In tStene months. 

Stijrknfs sre tau;jhi how ra m-ite all pepalrn uit tu^uici as nell as to iumUe them. Four traction 
tagiKS used for cxiK-rimenial I'Ji^cosev. 

j, GASOI INE AMD AUTOMOBILE COURSES. Thrse courses mayle wmpleled En 
thne monlhs. They are eio-eedlugEy | -r.-.rtiral. Caoipkie Chanfleue penniee. Just a Liircuu'non 

ScfitHiE eduLalloq i£ ail tliat is necessary t<0 tuier. 

3. FARM BLACKSMITH INC, FARM CARPENTRY. 





RAISED 

ioAfl iells the story of what 
■mnffoW the International Corre- 
spondence Schools are doing for ambitious 
men and women everywhere who have 
confidence in themselves, but have neither 
training nor opportunity. RAISED tells how 
the 1. C* S, can increase your salary— no 
matter where you live, what you do, or what 
you earn— so long as you can read and write. 

For just twenty years the L C. S. has been 
successfully showing the poorly paid and 
often the well paid how to increase their 
earning power by specialized training. 
To celebrate its Twentieth Anniversary this 
institution has planned unusual inducements 
for those who seek its help during June. 
To secure free information and advice about 
your own case and how you can benefit 
by the anniversary offer, 



flfarfi and Jtfalf this Coupon TO-DAY 

WNWWWW.W \\\K t VV\\ v-w. IV 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
llu et ii \ vi hn , pa. 

Flense explain, with out further obligation on mv part* 
how I can nullify for the position , trade or prbfeMmn 
hefore which I have marked X 



Aukumobll-P llunnlng 

Aline Superintendent 
Mine Fnj*e»*it 
PLaittblng, £te*in Fitting 
Crtnfntfl ConipirHfll™ 

01 r 1 1 I 1 nctnter 
textile Min uffertu rl n g 
itationar; Engineer 
Telephone Expert 
Me^hniitrnl Eauiiicfr 
Merit in fc*i DraitnmBn 
KL«irtrlp«.l Engineer 
Eleetrie Lighting &npt- 
Eleetrle Wlretmm 



Cl Til BerTke 
ArrHUert %ulih 

thenht rrenfii 

ftai Enrlnet tieriniu 
Tlnnklng Italian 

liultillng Canteneiep 
A rrL Itectura I n 

lndullrtil UerigtaJng 
CeMMerriil lllaetrntln, 
Window Trimming 
Show Cord Writing 
A d T-crlls I ng M As 
Stenographer 
Rwl keeper 



Name — — i 

Present Occupation. 

Street nnd X D. 

Cltj 



State. 



New York Electrical Sckool 

Offers a theoretical and prac- 
tical course in applied electricity 
without limit as to time. 

Instruction individual, day and night school, 
equipment complete and up-to-date. Student 
learns by doing, and by practical application 
is fitted to enter all fields of electrical mdus* 
try fully qualified. School open all year. 
Write for free prospectus. 

14 West Seventeenth St.. NEW YORK 



Mackay School of Mines 

p — University of Nevada i 

Best equipped mining' school in the Country— all build- 
ings of special ccrn^i ruction, Faculty composed of prom- 
inent engineers and every department is in charge of 



experienced instructors. Located close to meat minims 

al 

jpiennao climate — eveiy 
Opportunity for outdoor life amidst beautiful surrCU ltd- 



district— students can make money and gain practice 

dii 



experience during vacations. Splendid climate — eve: 



lngu. Summer school of Mine Survey and Geology begins 
May lfith. (Eight weeks 1 course. ) Regular term opens 
Aug. 14th. Endowed by Clarence H. Mackay, 253 Broad- 
way, New York. For detailed information address 

JOSEPH E. 5TU BBS, President. Dept. 14, Reno, Nevada 



Learn Watch Repairing 



Da . -FklirLmilfetwjTHa run Ir.m rK-i n tr.iL, 

bjf f rrr- |hiI.Jb£jO* I [1 E, fa* .kI. in JVUT hum* 

1 -t iii. |*!>Ili ,5 CVjurt tiTifrm A rirr jcii •c.-mr *** 
lb* wiitm j.>u *:iLI X now i mlf b ±r. i=a A to Z. Tim 

will k n. cm 1 iul. -Lkl Eli. nikltrt I. ft fed I|.(* t* J'T * 1 1 
me, WUrHi j:*iL ATI'S '111* TDU Willi* ft 

mtabnuber ttoJ Wf*l**r e ran [if Hot tfrJUJ 
*nj poallloa. rsnlUnDl t<rt 4klf (thlurH. 

Aik lot oat rn* isifk- It .if'ii.Li 

our iTrltn led t*fn=4- 

THE DeSELHS WATCH SCHOOL 

23 Parry St- ATTICA, INDIANA 




MUSIC LESSONS FREE UJS 7 S 5 

tor oar Byuklkt, It tell* how to lu-nrn Bo piny PJ ah a , Or- 
(■an, Violin, Aland o I in,. tK* Jiritinnrrs ur advanced pupil a. 

American School ol Music. 50 Lakeside Bldg.. Chicago. I II, 




t LEARN 

WATCHMAKING 



Wm chi i.i A kim; rmya And ltm :-u u 
earn wliilti yru learn. Write 
fnr Fit EE BOOK. L 'l [fiw to be a 
WBtchmflkDf. 1 ’Fottal bruija i u 

Ri»nr'i SfluwJ of Tl ntrbmoJrlitr 
iHU Ulobr Bldg. St, IW, -Hum. 






Please i/nifiou Popular Mechanics 



ARITHMETIC 

SELF-TAUGHT 

A plnim easily-understood volume fnr all 
who have not had the opportunity of learn- 
ing this subject thoroughly, or who have 
forgotten what they once teamed. 257 
Pacts. Requires no teacher. This lTc at little 
lie o k sen l pos rpai d for 60 CENTS- 15 1 a m ps 
ncct-pted. leather binding SI. 

GEO. A ZELLER BOOK CO, 

Ear, IKJD, Uii W r ttflle Place, ST. LOUIS. MO. 







PRACTICAL 

ARITHMETIC 




LEARN PLUMI 


3ING 


A f r:n 1 - 1 J i-i r mill make you inclepeudont for life. 
Hours. Shorter — Fay Bigger— Dem and Greater 
ill :i cblo - .! fmytrnde. Yon need no previous mpp. 
rUHicp. ' • if prm-iU-iil mcththla enable you in a 
f.-Hr 1 1 1 • i n f 1 • ■* to- hold imfiEtion ng skilled plumber 
or coQijm t your own tmaineas, Catalog Beat free, 

St* LouU Trades School 
4430 Olive St. ST. LOUIS, MO. 


BIG 

PAY 

SHORT 

HOURS 




LEARN Amo «u« 



EARN BIG MONEY IN 
AUTOMOBILE BUSINESS 

as a chauffeur,, repairman, 
salesman, Work pleasant, Hig 
demand for trained men,. Fine 
ch ;■) n ces for startin g au to- 
mobile liveries, agencies, 
taxicab and repair com- 
panies Learn the auto* 
mobile— every part, and 
its mechanical operation 
thoroughly and practi- 
cally in a few weeks. Wrhe 
today lor our Interesting 
Iree book and learn ahout 
th-e a tremendous oppor- 
tunities everywhere in 
this new business and pur excellent course of training, 

KANSAS CITY AUTOMOBI1E SCHOOL 

< Conducted by C LT V F HOd A N) 

Mid Beat EqiiijjpiiE Aui^tn*G,i]* School In Americiu 

2139 E* 15 th Street, Kansas City, Mo, 



ELECTRICITY 

Complete fit One Year 

SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 

Bliss Electrical School 

Km dies iwtr Icled to thoorotfcn land pr no 
Ural electricity, tnecbaulc^il drawlqentid 
niv’csRiiry endneerlng wort, Teachfe: slnapLh-ity, cmic-entra' 
lion, liartl work. Fur young men or energy nnd cliarartrr. 
in } ears or vre^te^t success. (j rad nates JiolH flm-cia^s posl- 
U mis. Ope ii h pt, Jo* Writs /«r new caPilop, 

16 Takont* Ave+, WASHINGTON, D. Q t 





I TEACH SIGN PAINTING 

Sir i .IV CARI> WRITING or I.RTTFRING by null 
anil jjn»rnn1« StoCceii. !M r field not dvercrowrird. Mj 
LlLEtrUftiuu is unrqualert be€*4*H urartfcfil, [yrn^nn.! 
and th.oirKLgli. fciissv terips-. Write tor lariie catatsjru*. 

Cl IAS, J. STRONG* Founder 

Detroit School of Lettering 

DEPARTMENT PM. DETROIT , MICH. 

,c 01daat and Largest School of iti Kind'* 



LEARN WATCHMAKING 



EngrurhlK and Jewelry lieriitrinit. Pmctifu! eiiccidigtii !n 
tdiwrcvuF uJL i instruct inn. StodcnEe trained fur the lie-Hf. pay- 

Ijlrf POidtlou*. Fnt-ii TV-hilt> !i ;i rn irifr. Oqr whool In eililnni<-d 

Rhd recommended by lending jewelers. A few m-Onthi will 
muke yen un expert, tions frccured fur erred u ates, Demand 
lor watchmaker greater rhan the supply. VHr<l» for l/e# caWa*, 

CHICAGO SCHOOL OF WATCHMAKING 

Dept, 3(1, Hush Temple, CHICAGO 



LEARN TO WRITE 
ADVERTISEMENTS 



IF YOU ARE EARNING 
LESS THAN $25 a WEEK 

wo cfLti positively allow you by mail how to increase Four salary* 
Semi fur beantlfnl prcrtpectiHS, mallerl FUFF. 

PAtik-DAVIS SCHOOL* 



Dept. 1 1 2 f 



CHICAGO, ILL 




K»y>l SyllrtMi Sv-lein— wrilli-a with only smui nh iwtcis. Nu "* ■>*•*!- 

tirtHB’ 1 — n« "ruk n. "sh-v ttn,f no ' V ■ i: •, ‘ 1 -nn " ■: - , !■! 

note.' " Huf-iiv. praclirtl system d *t<, in he h .-amp | in '■•■rl iys el hume 
smdv, utilizing spore Tkjsi-u. lull descrtpiive mslter free- a.ldr-^s 

CHICAGO l :0 RRF.SPO |M IJ i;K CE SCHOOLS 
f hivjiw Opera Houtp ftlbck CHICAGO. ILL 



Boston 




is made to suit all tastes, both as to type and style. 
Its materials are highest grade* "The webbings are 
of the best quality, and will retain thdr strength and 
elasticity, giving maximum service. Metal parti are 
of brass, hist proof, and heavily nickeled. 




THESE THREE TYPES 

cover any man $ needs for all seasons or occasions, 
The “Cord" is the original staple " Boston Garter”; 
“Noedraw ’ for summer wear (no metal next the 
skm); Pad, a recent type excelling in comfort 
and growing m favor* 

The trade marks "Velvet Grip "and 
“ Boston Garter n stamped! on*the loops. 

FV sal* etrtuirhw. Sample Pa It, 

Caftan, mi t*. Silk, M* rr Ufa? ' 

Ceorgl frost Co, - - Boston, u.$,a, 



How to Run an Auto 



" Homans’ Self Propelled 
Vi-hii-les * 1 gives full details m 
sutv-MSJifiil care, handling and 
how U) locate trouble* 

Beginning at the flint prill’ 
ciples necessary to be known, 
and then forward to the prin- 
ciples used in every part of a 
Motor Car* 

it is ji thorough iflio course 
in the science of Automobiles, 
highly approved hy nuinufsie- 
turrts, owners, operators and 
repairmen. Contains over 4 P 0 
illustrations and diagrams, 
making every detail clears 
written in plain language. 
Handsomely bound. 

Price $2.00 m»tpaid, of cent 

Free on Approval 

The only way the practical 
merit of this MANUAL can 
be given ia hy an examina- 
tion of the book Itself, which 
we will submit for examina 
tion, to lx- paid for or returned 
after looking it over. 

U]>on ret-E-ipt of the following agree- 
mod l, the book Will bd forwarded - 

No money in attain* required, signi and return 



THEO, AUDEL & CO„ M Fifth Ave., NEW YORK, N. Y. 

Kindly until mr conT of Iloiniin*' Auto mobiles, und. if found witis 
factory. I will ; lamudtntob r*L-]uit jrou or return the hook to you 

Waite... 

Ogcufation 

AiihRESH,. .... t J Lily Pbp. Tlech.) 





WRITTEN SO YOU CAN UNDERSTAND IT 



■HE5E books furnish reliable information on mechanical subjects at 

They are convenient and uniform in 



d a price within the reach of all. 

* size {5 by 7 in.) and neat and attractive in appearance; being bound 
in a good grade of durable cloth with artistic cover designs, printed in 
dear readable type on good book paper and fully illustrated. 



A useful, compact library of mechanical 
books uneq ualed anywhere at the price 



EACH 50c POSTPAID 



Mission Furniture 

How to Make It, Part I. 

A handy little manual containing plain 
directions for making £1 designs, with 
working drawings and illustration 9. 

96 Paget 

Mission Furniture 

How to Make It, Part II. 

A companion volume to Part I containing 
32 additional designs. 3 2& Page* 

ArtS'Crafts Lamps 

How to Make Them 
By J D* ADAMS 

Plain instructions for making IG beau- 
tiful: designs from paper, cardboard and 
wood. Good results can be obtained by 
anyone possessed of a fair amount of 

patience- 95 Page* 

How to Make a Wireless Set 

By ARTHUR MOORE 

Explains in an understandable manner 
the construction of an Outfit for trans- 
mitting 4 or 5 miles. This set can be 
easily constructed ai a small cost by any 
boy of ordinary ability. 96 Paget 

Metal Spinning 

By PROF. F. D. CRAWSHAW, 

UNIVERSITY OF WISCONSIN 

The only book published on this inter- 
esting art. A practical working manual 
for those who desire to spin metal as an 
art recreation or to follow this work as 
a trade. SO P*«tn 

OTHER EQUALLY GOOD OR 

Obtainable At News-stands, bookstores or 



By PROF, J. CORDON OGDEN. 

Ph. D., Professor of Physics, 

Fifth B. E.. Pittuburr 

An immensely interesting and instruc- 
tive story pertaining to heat and its rela- 
tion to modern mechanics. 126 Pay^t 

Metal Work and Etching 

By J, D. ADAMS 

A Complete handbook for art metal 
workers giving every detail for making 
a great variety of useful and ornamental 
objects such as book ends, desk sets, 
arts and crafts jewelry, hinges, drawer 
pulls, paper knives, letter openers, match 
boxes, tie and pipe racks, pad Comers, 
etc. Fully illustrated. 96 Pose* 

Wood-Working for 
Amateur Craftsmen 

By IRA S. GRIFFITH, A. B. 

This book was especially designed to 
cover every essential step from the A B 
C to the X Y Z of woodworking. The 
chapters dealing with making special 
articles bring out every cut, joint and 
process used in this important trade, and 
the proper use and care of tools, working 
up of materials, etc., are treated thor- 
oughly and plainly, 126 Parcs 



I 





» U.- , GARAGES, AUTOMOBILE and 

Anenuon . general repair shops 



Are you in the market for a Lathe? 

If So, before placing your order elsewhere, be sure arid 
investigate the merit?; of our launch lathe, as it is the 
ideal lathe for your work. The quality is there and the 
prices are low* A copy of our catalog will be mailed 
free on request. 

THE SEBASTIAN LATHE CO., 




t No imitnU-on or "chip" t«ut 
I piBTWntWtl gelt III Lit* tltL|K>CI- f 
1 4 id llteVrWJbs-UkEL, tutinn , 

' nx ill BU|r?Ji*fvg pipe*. • 

impnrled wfikchwl item. ' 
Smokes and colors equal Inanf 
(■J-’i nloe-rw: hail in ( 'ijdI, a v- oel ; k 1 1 , ■ E 
l plcixsnt, AElrrii'Livn kluipe, 
A gem of 

pipe. Oiflet 3 or jfl 



50c 

throe for 



Your 

Money Back 
if not Bat is- 
factory and 
entirely as 
menses repre* 

Tho Smoker* ' I’neml GQlitGld 

ISlil p.„ S l. Lo ills, Slci. 



A CHANGE 

Under a new plan effective April l r 
1911* our street number is changed to 

318 W. Washington St. 

The change in address is caused by 
a re- numbering of the streets and 
is not a change of location. Please 
address our mail to the new number. 

Popular Mechanics Magazine 




COLLAR 5 

I UW5 ANIi BOSOMS 



Made for k 
Comfort 

Modeled to ex ad! shape, 
but perfectly flexible. 
Finished in dull lustre. 
The ideal collar tor 
traveling, 

Price at the stores, 25 cents 
per box of i 0. or by mail 

30 cents in U. S. SLamps. 

Sample by mail for 6 cents* 

State Size and. Style 



REVERSIBLE COLLAR CO. 

Depart men) il BOSTON, MASS 



f ANCLLO ■ 
iiSBJ 1 
UitalD I 
India* 1 
mntaintlita 
But [Inch 




127 KINDS 5-Si PUZZLES 

Sample with Catalog 10 cents, 
or 3 leaders for 2'5 cents. 

WESTERN PUZZLE WORKS 
St. Paul, Minn, 



9, 059 -Word 

Bu siness Book Free 



Siniplf Peud tin a. [jh-MI Hiula-k J,.i i ■ n r frpr iDti^tniU'd H,UB0- 
wnrd IluBliioaB- Booklet, which telle how prk&lese liiminws tis- 
iM*rlcrtee< squeezed from the lit*’? of 1V2 b tjr. hrotud, bntluy 
tna*inr-^^ meti, tout he made ynm^ — yours to hone-t your salary, 
to I Ilf refine your prnfltn, Thin free booklet deals with 
“ llu 1 !' to MUItiijie a business 
—liow iu jrfH K^d-s 

-Mnw to yet iitnney hr miE( 

-^31 gw in buy 35 r».-k-l attorn 
— Ilu* to col lect mo Dei 

- — I E o-w to stop ci'ift links 

— Hov tu t r: 1 ink Mndle ln«i 

i [aw to ^el uml hn.rt a. pntitHm 
— Slow to a<lvertLw .t luiscnP*-;, 

— ||ow f'i ilirvis* ofli-re mi'lhnd*: 
Seftriiny lor this free took binds you to nothing, sm hives vati Jn 2IN olsti if tL- 
tlun . vet it hn|f I e die hit.itts of Stafttutf you on a hronler fiirr-T. Sun-ly you 
wE31 nnt Llrn-- y^tusell tlitf, [?r: viJ« « hen L involves on I y the risk oi A 
postal— a penny t Simply say. “Scml on yqnr 9,059 -vrurd Book let.' ' Send to 

SYSTEM. Depl. Sl- 7 . ISt -153 Wsbatb Avenue, Chit : ago 




A SCHOOL WITHIN ITSELF 

There Are XX chapter* in all, XIX carrying j-tui from the fundamental principles uf electricity on through the 
various branches- to a point where the careful student comprehends the complete designing, cure and operation 
of a dynamo nr motor, and one chapter OP electric; automobiles, outlining their construction, care and opera- 
tion, and ail about storage batteries and how lo handle them. Each suhject ia carefully written and to the 
point. Alter a student studies n subject, he is question* j on that subject in such a mariner ns lo lifi-ny dearly lo Ills mind the 
profits he needs !(? know roEdrcltiiK Mine. The turtle asatiihs ,1 dnaidPtirv defiti tna 1510 Kleetflol Words, enabUTijf the reader 
In ascertain ill* nteaa my r:+ .mV cLei lrle.il iviint, term or ptLrjme -used in. tills ImjdIi, as m'i'll Ox hipulmis ul i-therS in CUOilltOD USfi. 
All rr«t uiT f <3 t.iLhvs nec^xxnry in the study are Tn it- 

$2.00 PER COPY— SIXTH EDITION— 30,000 COPIES SOLD. ffiffiKft&T; 

not sadslaetori‘ upon «Kamir.-.itiim £s AM UNL’SUAl. ONE In LiyineLituP wflti the sn LeuI a book, hist s,,- have nm fr.iT of its 
return. YflLtf dedsiojt will wli,i! chousaailE ul others- hi',- 1 ^ n . Miuirv ivoukl nut t-n;v it il It efliild nvt tut duplicated. 
We could print tewfTmuntfiis hy the liur-drcis. It ui l rest tu order amL he ytnar own judjse of its meriLS, 



CLEVELAND ARMATURE WORKS, Cleveland, Ohio 



Armslur^M tml Helds Wotind — CWnnufcatew billed 
a u eri< :a's r,ki : atmmt nKPAiit wt>itKS 






The only 
Solution: 



A-DD’HES'S r t a -4 



t'tcasc Mention I*Qpular Mechanics 



Are you “trying to make both ends meet” on a small, unsatis- 
factory salary? Are you one of the thousands of energetic, capable 
men whose days are spent in work not suited to their natural talents? 

Then read thi* wonderful offer* We mean it and 
there is a fine chance for you if you improve it. 



If you lack the time and the means 
American School will lend you the cost 
own terms for repaying us* 



Opportunity Coupon 

American School of Cdthetpaniltact, Chicago, IF. S- A. 

PEea.se st-n/l i-nc y-'Ur llullrim sn.J a /Vise me henr I can quality 
iui tin? iKAStdun uinikeLl “ S* n ?- H n 



,,,,, . Rnrslc-tn-pr-r 




. r „ r . .SlemUfl-iipIlcJ* 


. .A rrhal ff E 


,4 mil blrikl 


CItLI K! iiftins-r r 


■ IrTium .tint 


«»<.. A q ItnuflihUP' Op* rfl ( r 


...... S-fwf rmali irr 


El itItIm! 1- n fluffs- 




..... .Ilprliftrtii-iti 3- rq sr i n t 


. *. A D-ilita r 




IliiilntH 31 


* + . H .SCf*ra Unuiin'iT 








, , . . . -Cfl’IErfr Fr' 1 (iflrAlriT’T 



to stop work and take a course of training* the 
of the training you need and let you make your 

This ii the greatest offer ever made 
to men who have “got it in them to 
rise/' and we are prepared to help 
everyone who comet to us in earnest. 

Check the coupon, mail it to us, and we will explain 
fully our “Deferred Tuition” plan, how we will lend 
you the cost of the tuition, and allow you to pay vis 
buck when the increase in your yearly income equals the 
amount of the loam. 

No Promotion — No Pay— that’s what our ^Deferred 
Tuition’' Scholarship means. Send the Coupon today and 
prepare for a better job. 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO, U. S. A. 



N am i : . . . 
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The Eyes of the Battleship 




AS important as the twelve-inch guns 

One of the Powerful Telescopes Made Recently for the New American Fighting Ships— First Sight of cm 

Enemy Gives a Great Advantage 



I N the design and equipment of 
Uncle Sam s newer battleships, no 
feature is more noticeable than the 
facilities afforded for observation by 
the officers and men stationed on the 
bridge* — observations of the beacons 
and other aids to navigation* but more 
especially observations uf the move- 
ments of a supposed enemy* On the 
bridge and on the “fire-control ' 1 tower 
overhead are to be found artificial aids 
for the “eyes of the battleship,’* rang- 
ing all the way from the old-fashioned 
glasses to the powerful telescopes and 
kindred annihilators of distance that 



are u o large to be supported at arm’s 
length and manipulated after the fash- 
ion of the spy -glasses of the ancient 
mariner. 

Upon the observations made by 
means of these inventions that extend 
vision, the officers on the bridge of the 
battleship or in the conning tower 
must depend not only for their most 
accurate knowledge of the movements 
of hostile craft* but also for much of the 
data essential to range-finding, and for 
reports as to the effect of the shots 
fired from the turret guns or the sec^ 
on clary battery. 



% 



POPULAR MECHANICS 



GIANT SKULL IN U, S* ARMY 
MEDICAL MUSEUM 

The giant skull shown in the accom- 
panying illustration is the property of 
the U. S. government 1 and has just been 
added to the collection in the medical 




Papier-Mache Skull in the U- S. Afmy Medical Mu seurrt 

museiint of the army. It is not, of 
course, a real skulk but simply a fine 
enlarged reproduction of a skull of 
average size. It is made of papier- 
mache, and is very accurate in its de- 
tails. 



A RAILROAD CAR WITH A 
CAPACITY OF 300,000 LB. 

The railroad car constructed by the 
Bethlehem Steel Co* for special ship- 
ments is claimed to be the longest and 
highest capacity load-bearing vehicle 
in use on any railroad in the world. 
Its total length is 103 ft., its weight 
1%,000 lb., and its rated capacity 300,- 
000 lb., or 150 tons* 



Each of the four trucks has eight 
wheels, making 32 wheels in all. The 
length of the car between center plates 
is 64 ft., and the main bridge com- 
prises two plate girders. 



ELECTRIC LIGHTS ON THE 
CHURCH CROSS 

The gilded cross, 12 ft. high by 6 ft. 
wide, on the great steeple of St* MeTs 
Church , Chicago, has its north and 
south faces outlined with 10 electric 
incandescent lamps, -for illumination 
during church festivals* The effect is 
very striking, even at great distances* 
The Louisville Roman Catholic Cathe- 
dral and other churches will proba- 
bly follow suit, as the innovation is 
giving rise to favorable comment 
among church people. 



A PRIVATE PHONE SYSTEM 
FOR THIS FAMILY 

Probably the most unique idea for 
binding together the scattered units of 
an interrelated family has recently 
been put into effect at Cullman, Ala. 
In that town there are a large number 
of people by the name of Holmes, all 
residing within a radius of seven 
miles of each other. The family feel- 
ing of the Holmes clan is evidently 
very strong, as it was suggested to 
connect the various branches by a pri- 
vate telephone system, on which no 
outsider could "butt hr' to disturb the 
family confidences exchanged over the 
wire. Accordingly, a central exchange 
was installed in the house of John IT, 




A Railroad Car Constructed to Carry Weights Up to 300,000 Lb* 
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Tiny 5 -Cylinder G-npme-Type Motor as Compared 
to She Of Human Hand 



The 5 -Cylinder Miniature H Gnome " with Propeller, 
Carbonic- Ac id Tank and Heater 



of the Holmes ilk, and 50 private wires 
were run from it to the homes of the 
various members of the Holmes 
family. 



BLIND PEOPLE RIDE FREE IN 
GLASGOW 

I Mind people -re now permitted to 
ride free on the street cars of Glasgow, 
Scotland. rGe loc^i 1 i.tw*n council has 
distributed a supply of brass uteris 
among t lie various institutions for aid- 
ing the blind, and an ordinary car 
ticket is given in exchange when a 
token is presented by a blind person 
desiring a free ride. 



MINIATURE AEROPLANE 
MOTORS 

Miniature or model aeroplanes, with 
actual motors not much larger than 
the palm of the hand and capable of 
driving tlie toy machines at a high 
speed* are receiving much attention in 
Europe. 

One of the miniature aeroplanes 
having a length of 7 ft., a wing span of 
.S ft.* and weighing but 1'Vb lb. com- 
plete, including motor and gasoline, is 
driven by a gasoline engine, the over- 
all dimensions of which are 0 in. by l 
in. by 2 in. This engine has four hori- 
zontally opposed cylinders which are 
bored from one piece of solid steel. 
The cylinder heads are of magnalium 
and arc screwed onto the cylinders, 
the valves and valve seats are of steel, 



and one connecting rod serves for two 
opposite pistons. The exhaust valves 
are operated in the usual manner by 
overhead tappers and rockers. Igni- 
tion is by trembler coil for starting 
only, the firing being automatic in 
flight. The gasoline tank has a capac- 
ity of a gill. 

The other motor illustrated is a 5- 
cy Under Gnome type, the size of which 
may be dearly seen as compared to 
that of the human hand, It is driven 
u r carbonic-acid gas. The fluid car- 
bonic acid in, the tank is heated to 
overcome tlie extreme cold piuuuu^. 

by its evaporation. 1 he construction 
of this motor is remarkably simple. 
The gas t entering one of the cylinders 
after passing through an intermediate 
distributor, imparts to tlie piston a 
rectilinear motion which is then trans- 
formed into rotary motion in tlie or- 
dinary way. This causes an angular 
displacement, which admits the gas 
into the next cylinder, and the rotation 
bee om e s con thru on s . 






Home-Made Individual Grondstp *^ 6 



‘GRANDSTAND” TO ATTACH TO 
HIGH FENC C, “ J 

i ney certainly do some things bet- 
ter in London, as is evidenced by this 
method of relegating the ticket-taker 
to the discard* Secure a section of 
bed -slat and cut two or three yards 
from the clothesline; connect as indi- 
cated in the picture; and then go and 
see whether the manager of your 
local ball-park will not give you a sea- 
son ticket in exchange for the device 
and your sworn agreement not to 
make another. 



KRUFPS’ AERIAL TORPEDO 
LIKE A SKYROCKET 

An aerial weapon that launches a 
self-propelled torpedo is the latest de- 
velopment of ordnance experts tor use 
in aeroplanes and dirigibles in time of 
Avar. According to a newspaper dis- 
patch the scientists in the employ of 
the Krupps have succeeded tn devel- 



oping such a weapon after a series 
of experiments extending over a pe- 
riod of two years. The need for a 
weapon that could be mounted on an 
aeroplane or a dirigible, and discharge 
a shot that would he effective and at 
the same time not require the expendi- 
ture of such force* the recoil from 
which would wreck the flying ma- 
chine, spurred the experimenters on. 
The device that has been presented as 
answering all the requirements with 
none of the objections urged against 
previous inventions, is a torpedo that 
can carry n fb. of explosive to an ex- 
treme range of 5,000 yd. The torpedo 
is launched by a light powder dis- 
charge or by electricity. It consists of 
two parts, an explosive head and a 
rear chamber which is filled with a 
slow-burning powder, the gases gen- 
erated by which form the means of 
propelling it through the air on the 
principle of the skyrocket. The gas 
tubes arc placed at angles and give the 
torpedo a spinning movement like that 
of a rifle bullet in flight* 



NEW YORK’S MAGNIFICENT NEW PUBLIC LIBRARY 




THE MAIN READING ROOM 

In point of lifrht, facilities, and decorative effect, this Toom is said to be without a peer in the world 




fttpyriuhtlJi Underwood A UndprwtHjd 



NEW YORKS IMPRESSIVE PALACE OF BOOKS 

The library contains the accumulated Collections of the Aster* Lenox, and Tilden libraries. The building 
fronts on Fifth Avenue and eat ends from 40 th to 42nd Streets 




(j 



FOPULAR MECHANICS 



"LADY SWITCHMEN" 



During a strike of railroad opera- 
tors in California* it was found neces- 
sary to move a freight car from a sid- 




Wometi Switching Cara in an Emergency 

fng on the property of a big cannery. 
No railroad men would handle the 
car* of course, and the men employed 
about the cannery were rather shy of 
doing anything that might class them 
as “strike-breakers,' 1 so the women 
were called upon to make up a crew. 
There was no difficulty in securing 
volunteers and as the photograph 



shows* seven members of the fair sex 
used muscles and crowbars and 
brakes to good effect. 



HUGE TELEPHONE SERVICE 
FOR NEW YORK HOTEL 

A greater telephone service than is 
afforded by most cities and towns, and 
provided by what will be the largest 
private telephone exchange in the 
world, has been contracted for a hotel 
which will shortly be erected at the 
corner of Broadway and 34th street* 
New York City. No less than 100 
trunk lines will enter the hotel which 
will contain 1,800 stations and four 
switchboards. The contract gives a 
service of 300*000 local messages a 
year at a cost of $138*334. Besides the 
regular telephone service there will be 
10 telautograph instruments winch are 
covered by a separate contract calling 
For a further expenditure of $3*250 a 
year. 



PROTECTING SAND LEVEES 
BY OIL APPLICATION 

In California, it is necessary to pro- 
tect some of the low river valleys with 
levees, to prevent flooding from spring 
thaws in the mountains, A large part 
of the subsoil is sand, of winch the 
levees are made. The wind blows this 
sand and the water washes it* and the 
erosion is very rapid. As a matter of 




Oiling DitfCS on the Sacramento River 
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fact, one of the engineering problems 
of the age is the control of sand, 
France has partially controlled large 
fields of sand by gradually developing 
plant life, but the process is costly. 

In California p the problem has been 
cheaply solved by sprinkling them with 
an oil made by a concern in San Fran- 
cisco- It is applied in the form of a 
jet. under a pressure of 200 lb, per 
square inch. The oil penetrates the 
sand and forms an armor coat f> in. 
thick, protecting the sand from the 
elements. 

The picture shows the method of 
application and the appearance after- 
ward. The system is widely used, 
and cheap to apply. 



A BINOCULAR MICROSCOPE 

A microscope, having two separate 
oculars with one common objective, 
was shown and demonstrated before 
the French Academy of Sciences re- 
cently* The oculars are individually 
adjustable and placed such a distance 
apart that two persons can observe the 
same object simultaneously- The mi- 
croscope is especially intended for edu- 
cational institutions, where lessons and 
examinations would be greatly facili- 
tated by its use, but is equally service- 
able for many other purposes* 




Two Persons Viewing a Simple Object with Double 
Microscope 



PORTABLE WIRELESS SET IN 
USE IN THE U- S. NAVY 

The public has heard much of the 
recent progress of the United States 




Portable Wlrete&s Set Used in Navy 



navy in its development of long-dis- 
tance wireless telegraphy, but little has 
been said regarding other recent ad- 
vances in this held which are almost as 
important though less spectacular. 
One of the latter embraces “emergency 
work’ 7 involving wireless communica- 
tions between a warship and a landing 
party of seamen or marines sent ashore 
at short notice in territory where there 
are no wireless stations in existence, 
or if they do exist, are in the hands of 
hostile interests. To enable the estab- 
lishment of such a wireless link be- 
tween a landing party and its base of 
supplies, each of our battleships and 
armored cruisers now carries a newly 
designed "portable wireless set* 1 which 
occupies a case no larger than an ordi- 
nary dress suit case and can be readily 
carried by one man. This lightweight 
apparatus, which is, of course, entirely 
dependent upon storage batteries, has 
a radius of 10 to 20 miles, which is 
considered ample for the character of 
work which it is likely to be called 
upon to perform. 






A 40-STORY SKYSCRAPER 
TO THE GREAT PYRAMID 



Z"'' RAND old junk by the River Nile 
Built in a dynasty no one knows. 

What d f you think of my modern siyje 

With my head ’way tip where the star-dust 
blows ? 

You were assembled, heaven knows how 
Wet with tears and the blood of man , 

Bui Fm a Temple of Up-to-Now, 

Contract- built on a union plan. 



The Gods of Egypt blessed your shrine 

As slowly your cumbersome walls up Hz’, 

But mightier deities smiled on mine — 

For I am the home of the Gods of Biz. 

My priests are the wizards who span the zones. 
Drivers of dragons across the seas — 

What could your priesthood do. Old Bones, 

But mumble prayers on their poor, weak knees? 

As an office building you're useless quite; 

You have size, perhaps, and an air of wealth, 
But your window space is so short on light 

That you ought to be closed by the Board of 
Health. 

Fve ventilation and light to burn 

And a vacuum plant for cleaning, too — 

Say, the dust would fly if Lhey’d ever turn 
A vacuum-cleaning plant on you 1 



You stand in pomp by the sacred Sand 

Where the jackals lurk and the mummies sleep. ^ 
j You like your location ? It ain't so grand E 
Pooh f budding lots on the Nile are cheap 
I You're far from the subway and surface ear. 
i By the Stock Exchange you were never put. 

' I Why, the land I'm built on is up to par — 

Ten thousand dollars for each front foot. 



So back to the scarabs, you hoary wreck. 

Poor old Has Been of other times. 

Sight for the tourist rubberneck 

While the Arab courier grafts for dimes, 
Dream, if you must, of your past renown. 

But don't get chesty — what's, that you say? 
You' if stUi he standing u die it P m torn dowti 

Wei l t of all the Egyptian nerve l Good day ; 

-WALLACE IRWIN 
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An R, Y-. P- Monoplane 
Tiiat Landed Upside 
Down while Traveling 



at High Speed, the 

Opera tor Being Saved 
by Protection of Frame 



THE FATALITIES OF FLIGHT 

By VICTOR LGUGHEED 



If a novice in the operation of a high-powered automobile took his machine out on a stormy day anti raced 
the car over rough, mud-eovered roads and met disaster, the public would not blame the automobile. Yet men soar 
into the air in machines of such fragile construction that a conscientious mechanic would be ashamed of them; 
venture up when there are high winds;, and came to grief in attempting reckless exhibition feats beside which The 
Loop of Death" of the three-ringed circus is as safe ns n Sunday afternoon promenade an Main Street* And in this 
case, the blame ia placed on the whole art and practice of aviation, Mr. Lou&heed, in this article,, which 
will be concluded in the August issue of Popular Mechanics. Magazine, shows that much of the responsibility for 
aeroplane fatalities is misptaced,= The Editor. 



O F technical matters with which 
he has only the slightest ac- 
quaintance the man in the street 
inevitably takes a most superficial 
view. In nothing is this better illus- 
trated than in the popular attitude 
toward the fatalities of aeronautics. 

At the outset came the thrills in- 
spired by man s first real conquest of 
the air — by machines capable of real 
dynamic flight — controlled, fairly sta- 
ble, and of fast-improving safety. 
Then promptly followed in the popu- 
lar imagination and its tin failing mir- 
ror, the yellow press, a frenzied ex- 
ploitation of the horror stories that 
writers more clever than accurate 
could spin about the occasional fatal- 
ities, which naturally enough have 
attended the latest development in 



engineering and transportation. As a 
matter of course in this sensational ex- 
ploitation little account has been taken 
of such ordinary human frailties as 
recklessness and carelessness— usually 
considered only in their relations to 
the commonplace activities and mis- 
haps of life* Instead, every aviation 
accident has been regarded as a catas- 
trophe utterly unavoidable, absolutely 
inescapable — inherent in the very fact 
of human flight itself. 

As a result many otherwise well- 
informed persons have come to view 
aeronautical progress as the develop- 
ment of a most desperate and danger- 
ous folly, and to see in every aviator a 
money-mad participant in a carnival 
of death, and in every Hying ground a 
shambles. 
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How different are the facts! In all 
the thousands upon thousands of miles 
that have been flown since men first 
got into the air with power-driven 
aeroplanes — the prototype of nature's 
mechanism, the bird, and the only type 
of flying machine that has really flown 
—there have been, according to the 
most reliable statistics obtainable, no 
more than forty-seven fatal accidents 
with such machines!* 

This is fewer fatalities than incon- 
spicuously result from the caisson 

work in building 

one East- River 
bridge or one 
Hudson-R i v e r 
tunnel, or in an 
altogether com- 
monplace r a i 1- 
way or steamship 
accident- It is a 
mortality smaller 
by far than that 
of the most unim- 
portant w a r s, 
which similarly 
demand sac ri lice 
of valuable lives* 
hut rarely, if ever, 
in so good a cause 
— one so definitely 
in the interests of 
human progress. 

Men are prone 
to appraise casu- 
alty by its horror 
rather than by its sta- 
tistics, and the thought 
of one individual tum- 
bling from the skies 
grips harder on the popular imagina- 
tion than the slaughter of a few scores 
in a factory fire, or a million deaths 
from tuberculosis. Yet the statistical 
measure is obviously the only fair one. 
This is unwittingly conceded by even 
the most uncompromising of critics, 
whose invariable retort to the sugges- 
tion that men occasionally meet vio- 
lent death otherwise than by aeroplane 
accidents is triumphant citation of the 
fact that there are more of the other 
things— incompetently piloted automo- 
biles, fenderless street cars, disre- 



garded danger signals, or what not— 
in use. So be it. For it happens that the 
chief reason aeroplane accidents are 
becoming more frequent and will con- 
tinue to become more frequent, in spite 
of the definitely improving safety of 
aeroplane travel, is the fact that more 
aeroplanes are in use. 

The law of probabilities is no matter 
of uncertainty. The most timid thing 
in the world — money — is safely in- 
vested to tile extent of hundreds of 
millions, solely upon the insurance 

actuary’s unfailing 

bility to calculate 
orrectly, to a minute 
raction of one per 
ei.it, just how many 
f us, say 25 years 
old, will die next 
year from typhoid 
fever. 

To the city edi- 
tor whose first 
business is sensa- 
tion-seeking, and 
to his following, 
the millions of 
more thoughtless 
newspaper read- 
ers, it may be 
news that John 
Smith falls with 
his aeroplane and 
merely breaks his 
neck, or “great 
news” if, per- 
chance, John 
Smith fortuitously 
so contrives it 
that he is further 
translated into the semblance of an ex- 
ploded weinerwurst But for John 
Smith and his family it is probably 
about as bad, perhaps even worse, if 
he dies from typhoid in bed or from 
contributory negligence in the course 
of his ordinary duties— in either of 
which cases his taking off can he de- 
pended upon not to start a propaganda 
for the abolishment of beds, or for the 
abandonment of the ordinary duties. 

A little more than two years ago — 
on September 7, 1 BOS — there occurred 
the first fatal accident with a power- 



The Artificial Bird Is Mot Yet Adapted for 
Alighting in Trees, though in This Case tho 
Feat Was Accomplished without Injury to 
the Pilot 



'The lienths number 1 op lo May 2G. Urn men haring been Killed Eli each of Fo-ur ot Ilia aockkutA 




iijcriot Nt&nc&litne at'Chavez Which : 
Feli JO Feet after Successfully 
Crofting the Alps 
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| The WreeS^ of tin? Gleriot Mono- 
id a 6t e in Which B t a tic h on! Was 
1 Killed 



S.n ashed Vos sin PLi pta ne, ShgwinE’ ^ 
Considerable Protection Afforded 
Operator hy Wings 



Accident tp. Antoinette, Shewing 
Hew Extended Wipps Partially 
Protect Oretfitor 



The Planes of This Farm an Biplane 
Saved the Pilot, When It Capsized 



ACCIDENTS WHICH PROVE VALUE OF STRUCTURAL PROTECTION FOR AEROPLANE OPERATORS 
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driven aeroplane. At that time prob- 
ably not ten persons in the world had 
been off the ground in an aeroplane ; 
lli ere were only four aeroplanes known 
that would really fly ; none would go 
faster than Mi miles an hour: no aviator 
d a re d go aloft in a b r ea t h ( > t w in d ; n o 
aviator bad been 200 ft. high; and it is 
doubtful if the total distance rather 
precariously flown up to that time ex- 
ceeded a few hundred miles. 

Up to the present writing, one man 
has flown continuously for over K 
hours, another lias flown 500 miles in 
0 hr. 50 min., several men have flown 
continuously for over 5 hours, 0 over 4 
hours, 2H over -J hours, and 70 over 2 
hours, while one-hour flights have be- 
come si i numerous as to cease to be 
chronicled even in the aviation maga- 
zines, The English Channel has been 
crossed and recrossed several times; 
oversea flights of a hundred miles, 
more and less, have been made ; an 
aeroplane has flown from London to 
Paris in four hours, without a landing; 
the Alps have been surmounted; the 
alii tude record stands at over two 
miles ; repeated cross-country Jour- 
neys, up to 500 miles in length, have 
been made at average speeds ranging 
up to 00 miles an hour and better, and 
many flights have been accomplished 



in strong winds. At least three Euro- 
pean aeroplane builders have sold over 
500 machines each, and nearly a thou- 
sand aeroplane pilots have made a total 
of much more than 500,000 miles in the 
course of the qualifying flights neces- 
sary to secure the “certificate” of the 
Aero Club of France. Something like 
a million miles is the aggregate of all 
aeroplane flying to date, while it is con- 
servatively estimated that present mile- 
age totals about 55.000 a week for the 
whole world. Not less than 0.000 per- 
sons have made passenger flights that 
are matters of definite record, and fully 
thirty million dollars is invested in the 
industry in Europe alone. 

Martyrs to all this progress — just as 
there are martyrs to all other progress 

1 2 men have paid with their lives for 
what lias been accomplished. As 
nearly as can be calculated, this fig- 
ures about one death to each 60,000 
miles of flight, which — statistically, and 
therefore unprejudicedly considered — 
proves human flight to he only about 
one-sixtieth as dangerous as it was two 
years ago. 

From the standpoint of the supposed 
inherent dangers in aviation, an even 
better showing might he made by a 
careful analysis of the thirty-nine fa- 
tal accidents that have occurred* In- 




Dufaux Biplane with Monoplane Body, in. Which the Operator in Well Protected hy Structure Extending: 
in Every Direction, with the Motor in Front Where It Cannot Very Well Fall on Operator 



deed, the accomplish men t of flight lias 
become almost too easy — -with the re- 
grettable result tli at men wholly un- 
equipped for its performance in this ex- 
perimental period of Its development 
have essayed it* and have thereupon 
needlessly contributed to the accident 
list by perfectly avoidable lack of en- 
gineering knowledge, by carelessness 
and by recklessness. As a matter of 
fact, so far from being inherently dan- 
gerous, flight possesses practically 
none but extraneous dangers. 

Let a thoroughly competent engineer 
who has proved his ability in aeroplane 
construction design the machine, and 
let it be flown in a dead calm* over ail 
unbroken and unencumbered land or 
water area, by a thoroughly competent 
pilot who has learned to drive during 
passenger trips with some other com- 
petent driver — and what is there to 
cause an accident? 

It is to be granted that flight cannot 
forever be confined to such favorable 
conditions, but the point is that ven- 
tures from these conditions would be 
materially less prolific of mishap it 
more carefully and more competently 
conducted— or in any case would place 
the dangers squarely at the risk of the 
reckless and over- venturesome, 

ICanc faded in August Issue] 



HAIR TAKES PLACE OF SKIN IN 
SKIN-GRAFTING 

Chopped hair has been successfully 
substituted for skin in skin-grafting by 
the French surgeon, P* Carnot, who has 
applied his method in many cases. It 
is based on the fact that the cells of 
the hair and its roots are epidermic 
outgrowths and can be easily trans- 
formed into skin cells. The use of hair 
not only does away w4th the necessity 
of taking skin from other persons, 
which is a painful operation, but it is 
said to be an improvement as well, as 
it is strong and hardy, and. being in- 
ured to a minimum of nutrition, is able 
to thrive under unfavorable conditions, 
such as prevail where grafting is 
necessary. 

The manner of performing the opera- 
tion is simple* a few hairs being pulled 
from the head of the patient or of a 
relative, and, with the bulbous root 
removed, the freshest or newest parts 
arc cut into small pieces, so as to form 
a coarse powder. This powder is then 
strewn over the surface of the wound 
and a proper bandage applied. Within 
a week white spots appear on the sur- 
face, rapidly increasing in size. 'The 
spots extend and thicken* and finally 
form a perfect new skin. 




The New Tailleas VpjgJn BLplanf, ip Which Mqgt of the Frahic is in FrSlil &£ the OiieratOr — Iti Weak 
Point is That the Motor Might Crush the Operator, If the Machine Fell 
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MOTORCAR TOP OPERATED 
BY CRANK 

An ingenious patent top for auto- 
mobile bodies is shown in the accom- 
panying illustrations. The hood is ex- 



Tor Completely The Extension P^rt Being 

Drawn Back— The Whole Turned Back Out of Use 

tended into place or withdrawn by 
means of a winch handle inserted in a 
socket. A socket is provided on each 
side so that the hood can he operated 
from either side in a moment. The 
back part of the hood folds back in the 
ordinary way, but the extension frame 
of the forward part works on the lazy- 
tong principle. 

([Electrically made ice is cheaper than 
natural ice. in most large cities, when 
the cost of electric power does not ex- 
ceed 5 cents per kilowatt-hour. 



ELECTRIC SHOCKS DUE TO 
STEAM FROM TRAIN 

That exhaust steam from passing 
trains has the power of producing 
forcible electric charges on telegraph 
wires was conclusively proved in 
South Africa recently when some line- 
men were unpleasantly shocked by the 
wires during the laying of a new tele- 
graph line on a stretch of railroad be- 
tween Natal and the Transvaal. There 
was no current on the wires at the 
time, and at first the source of the 
electricity was wholly inexplicable. 
Later, it was noticed that the shocks 
were most powerful when a train was 
passing, and the linemen naturally 
suspended work while a train was in 
the vicinity. After a series of careful 
observations, which left no room for 
doubt, it was discovered that the 
steam exhausted by the engines had 
the power of producing an electrifica- 
tion of the air and earth in the imme- 
diate neighborhood, and that the tele- 
graph wires served to conduct the 
electric charges to anyone touching 
them at the time. The only wonder 
was that the phenomenon had not 
been noticed before, the probable rea- 
son being that the local conditions 
were especially favorable for its occur- 
rence in this particular instance. 



NEW YORK TO HAVE HUGE 
TELEPHONE BUILDING 

The glans for the new exchange of 
the New York Telephone Co. call for 
an immediate structure of 16 stories, 
on foundations adequate for a 25-story 
building, which will be its ultimate 
height. It will cover a plot of about 
22,000 sq. ft. between Church Street 
and West Broadway, All the switch- 
boards. of which the main long-dis- 
tance switchboard will be the largest, 
are to be ventilated by three large 
blower fans. 

It is said that the structure will be 
the largest telephone exchange build- 
ing in the world, and that the main 
long-distance switchboard will be the 
largest in the country. 
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With this New Scoreboard the Fah Who is Uxiablc to Attend the Gnme Can Follow Every Movement 

of the Balt and the Players 



A NEW SCOREBOARD FOR THE BASEBALL FANS 

By CEORCE A. OBENAUER 



A new form of baseball scoreboard , 
on which a baseball moves about the 
diamond, reproducing exactly the 
movements of the ball on a baseball 
field which may he a thousand miles 
away, has been introduced in an East- 
ern city, it is really a baseball game 
played on a held IT ft. long and 3"> ft. 
wide. The eager fans, unable to fol- 
low their home team about the coun- 
try, are thus enabled to watch the 
sphere as it Hies about the field. The 
device depicts the flights of the ball, 
introduces the players, and shows all 
the hits, catches, throws, pickups, and 
errors. 

When the game is started in some 
other city, the telegraph operator who 
has charge of the telegraph instru- 
ment which is situated behind the 
hoard, gives word to the four men who 
operate the hoard. He is told, over 
the wire, just where the hall is throw n, 
or hit, whether in practice or in the 
game, and the ball on the board moves 



about from one position to another, 
just as on the field. The line-up of 
each team is shown, opposite which are 
located three columns for runs, hits 
and errors. 

Before the game is started, the ball 
is pulled around the board from one 
player to another, just as is done in 
practice on the held. This is done by 
means of strings, invisible to the spec- 
tators, which arc attached to the ball 
and may be reversed in any direction. 

Six seconds after the game is called, 
a bell is rung on the board and by 
means of a lever, a little card, on which 
is printed "If UP," is dropped over the 
home plate to signify that the batter 
is up. If the first hall thrown is a 
strike or ball, the ball passes from 
the pitcher to the catcher, and the um- 
pire’s decision is shown on the board 
by figures, which are operated the 
same as the ,l B UP” over the home 
plate. If the batter should hit the first 
ball pitched, it would go from the 
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pitcher's box to the home plate only, 
and then direct to the very spot to 
which the ball is hit on the held. If 
it be a ground hit to one of the in- 
fielders other than the first baseman, 
the ball passes to the player making 
the stop and then to the first baseman. 
If the runner is safe at first base, a 
cross is dropped over the base, as 
shown in the picture, and if caught 
out* an “O is shown over that base 
at which the out is made. Foul hits, 
either in back of the catcher or in the 
held are also shown. 

When a fly is made, the ball is 
moved to whoever makes the out, and 
the “O' is shown at the home plate. 
A feature of the board is that when the 
ball is hit to a fielder, it moves slowly 
so as to take up as much time as oil 
the held, and the spectators know not 
whether it is a hit or an out until the 
ball reaches its destination and the 
sign “Flew Out ' is shown where the 
words “Two Tlase Hit” arc shown in 
the accompanying illustration. The 
same goes with a hit. The ball moves 
slowly into the outfield and the cross 



shows up as the man passes each base 
and remains only at the bag at which 
the runner stops. 

When a man reaches his base safely 
on an in held drive, an arrow, the ends 
of which are shown opposite the score 
on the pic turc, is lowered to show 
whether the runner was entitled to a 
hit or the fielder an error. If it be an 
error, an arrow with the word upon it 
will drop opposite the fielder's name, 
and the “hit’ arrow opposite the bat- 
ter, if it be a hit. Another arrow is 
kept lowered to show which man is at 
bat. The sign also shows the word 
“Fumbled" when an error is made. 

The inning, and the outs and runs 
for that half inning, are shown by fig- 
ures operated mechanically, and the 
total score is shown above the line-up. 

After each half inning, the hoards 
showing the runs, hits and errors are 
changed and cards inserted, showing 
the number of hits, runs or errors each 
player has to his credit as the game 
goes along. During the entire game 
not an operator is seen. All is worked 
by levers and strings behind the board, 



CURIOUS FOUR-WHEELED 
MOTORCYCLE 

A passenger motorcycle of a design 
not at all ordinary is shown in the ac- 
companying illustration. The passen- 
ger body, the use of which converts 
the machine into a 4-wheeler, can be 




Novel ^’Wheeled Motorcyelr Which has Established 
& Good Record 



detached in five minutes. With pas- 
senger body attached, this machine has 
run 9,000 miles very satisfactorily. 
The motive power is a 9y 2 -hp, water- 
cooled engine* and the drive is by a 2- 
in, llat belt. 



CHAVEZ AEROPLANE IN PERU- 
VIAN MUSEUM 

Felipe Chavez, brother of George 
Chavez, has given the aeroplane used 
by the latter in his fatal flight over the 
Alps to the Peruvian government. The 
ceremony uf placing it In the National 
Historical Museum was held recently. 
With the exception of the two wings, 
^ me of which is in a museum at Paris, 
the remains of the machine, badly 
broken and twisted, arc all together. 



(T During the rear 1010 there were 550 
boiler explosions in tins country, result- 
ing in death to 2?? persons and injury 
to 506, 
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One of the Drills Useti in Piercinjj the Alpine Tunnel 

BORE OF NEW ALPINE TUNNEL COMPLETED 



The bore of the Loetschberg tunnel, 
which is nearly 9 _> miles long, anti the 
third longest of the great tunnels of 
Europe, was completed the early part 
of April, the meeting of the two work- 
ing divisions occurring in the heart of 
the mountain on March 31. The blast 
which opened a breach was followed hy 
wild enthusiasm, the engineers and 
miners of both sides repeatedly em- 
bracing each other. Engineer Roth- 
pletz, in charge of the northern division, 
handed a bunch of Alpine flowers to 
Chief-Engineer Moreau, in direct 
charge of the southern division, then 
the chief engineer passed through the 
opening, followed by the workers. 
The tunnel, which takes its name 




The Meeting of the Two Divisions in the Heart of the 
Mountain 



from the pass under which it runs, is 
a little to the east of the l> aim horn, a 
IS.GiQO-ft peak. It is 3 5 4 miles shorter 
than the Simplon tunnel, and (4 mile 
shorter than the St. Gofhard. Unlike 
other Alpine tunnels, it is curved, its 
course having been diverted owing to 
a disaster in 1908, when the Kander 
River was tapped by accident, the 
water killing £"> men in the workings. 
When the tunnel is officially opened in 
1913, the time between London and 
Genoa will be shortened three hours. 



C A floating dock, large enough to ac- 
commodate ships up to 27,000 tons 1 dis- 
placement, is being built at Montreal, 
Canada. 




Electric Locomotive Uetd in Connection with the 
Work 
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ANTI-ROLLING TANKS FOR SHIPS 



The illustrations are diagrams of 
anti-railing tanks for ships, made from 
rough sketches of Sir Phillip Watts’, 




(Viurtiwy Dili I y Mirror, Lnmlon 

W-dUr jn Tanks When Position of Water When 
Ship is Steady Ship Rd]]b 

Location of the Fore and Aft Tanks 

director of naval construction of the 
British navy, who had such tanks in- 
stalled in the old ironclad “Inflexible." 

The idea, according to Sir Phillip 
Watts, results in a “ship that carries 
her own waves.” A ship at sea syn- 
chronizes in her rolling with the 
waves. She docs not hurry or delay 
in her swing, but moves just as the 
waves force her to. But when, fitted 
with anti-rolling tanks, she goes over 
to starboard, some HO tons of water in 
her tanks also goes to starboard, and 
the weight of this delays her from 
coming back on the rhythm of the 
waves, really acting as a wave work- 
ing in the opposite direction. Conse- 
quently, the regular swing of the 
waves is broken, and the ship, by vir- 
tue of her own self-carried waves, is 



able to resist to a large extent the roll- 
ing power of the sea. 

Such tanks are being used on the 
1 1, 000-ton liners “Ypiranga" and “Cor- 
covado"' with considerable success. 
These ships, although new and of ex- 
cellent construction, were bad rollers 
before the anti-rolling tanks were in- 
stalled. 



VERTICAL FLUTE MAY BE 
USED IN NEW OPERA 

A flutist in the orchestra at the 
Scala opera house at Milan, Italy, Sig- 
nor Abelardo Albisi, lias invented a 
new instrument of great compass in 
the lower notes, which he has chris- 
tened the “Albisiphon.” By means of 
a special attachment, or air chamber 
below the mouthpiece, it can Lie played 
like a clarionet, but the inventor 
claims it to be a genuine flute. Rich- 
ard Strauss is said to be interested in 
this new instrument and may include 
it in the orchestration of his new opera. 



WHALES STRANDED ON THE 
SAND 

Following a recent upheaval on the 
coast of Perkins Island, northwest 
Tasmania, 37 sperm whales were 
found stranded on the sand. The il- 
lustration shows just a few of them 
lying like huge water-worn rocks on 
the beach. An excellent idea of their 
size may be gained by comparing them 
with the human figure shown in the 
picture. 




A Few of the 37 Huge Sperm Whales Stranded on Perkins Inland, Northwest Tasmania 
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2,501) Government-Job Seekers Waiting for Civil-Service Office to Open 



A STRANGE VIGIL AT THE NATIONAL CAPITAL 



The sum rose the other day in Wash- 
ington on 2,500 patriotic men and 
women of all ages, surrounding a gov- 
ernment building, anxious, for a con- 
sideration, to serve their country. The 
building is occupied by the Civil Ser- 
vice Commission and on two sides of 
it was a line of tired humanity, three 
abreast, stretching one block to the 
west and one to the south. Most of 
the patriots had been there since mid- 
night with the full knowledge that it 
would be nine o'clock in. the morning 
before the doors would swing open 
and admittance granted, one at a time. 

And the cause of all this foregath- 
ering? Xo big positions to be handed 
out: no rewards for faithful service; 
nothing but a concerted rush to get an 
application blank which, when prop- 
erly filled out and duly endorsed by 
two disinterested citizens, gives the 
holder the right to lake at some future 
day an examination, the successful 



passing of which means a place on a 
long list of a variables'" for govern- 
ment jolhS. 

The size of the crowd and the eager- 
ness with which the men and women 
in line watched the building naturally 
suggested the appointment of hun- 
dreds of them to lucrative positions, 
but in reality they were all there for 
a chance to qualify as unskilled la- 
borers and char-women with the high- 
est salary $800 a year. The blank ap- 
plications for these places are handed 
out once a year only, on one day and 
in limited number. Hundreds were 
turned away after the last folded white 
paper and book of instructions had 
been passed over the counter. 

The watchmen at the building tell 
some interesting stones of the scenes 
on the narrow street during the long 
Ilnurs of the night: of young girls stu- 
pid with fatigue seeking rest by lean- 
ing against trees ; of meager lunches 



20 



POPULAR MECHANICS 



secretively relieved of their newspaper 
wrappings and as furtively eaten; of 
the curious shifting of the line after it 
had formed and the tired waiting 
throng stood on one foot and then on 
the other. It was a curious scene for 
the nation's capital. 



TUBULAR MICROMETERS OF 
LARGE SIZE 

These tubular micrometer calipers, 
designed for measuring the diameter of 
shafts, wheels, piping, etc., are of in- 




Bcw Micrometers of Large Size 

terest because of their unusual size, 
which is dearly shown as compared to 
the height of a man. They are made in 
sizes up to ^2 in. 



NAVAJO "SWEAT HOUSE” 

On the Navajo Indian reservation, 
comprising 20,000 square miles in 
northern Arizona and New Mexico, 
such a thing as a bathtub is unknown. 
Nevertheless, it must not be assumed 
from this that the Navajos, of whom 
there are about 28,000, never take a 
hath. Much of the reservation is des- 
ert in character, with water a scarce 
and precious commodity. Perhaps 
this explains why it is that they have 
invented a method of taking a bath 
without the application of a drop of 
water. 



Near every “hogan” may be seen a 
“sweat house.” This is a small oven- 
like structure usually built of adobe 
clay, but sometimes consisting simply 
of a wooden frame covered with skins 
and blankets. The person desirous of 
taking a hath builds a lire close to the 
sweat house, and places in the lire a 
number of good-sized stones, When 
the stones have been heated red hot, 
they are piled up against the wall in 
the interior of the sweat house. Then 
the bather divests himself of all cloth- 
ing and crawls into the sweat house, 
allowing only the head to protrude, 
and closing the entrance by means of 
heavy blankets, held tightly around 
the neck, so that the air heated by the 
red-hot stones cannot escape. In a 
very few minutes, he begins to per- 
spire freely, and before long, he ap- 
pears to be literally melting. After a 
while, the bather comes out, rubs him- 
self down vigorously with a blanket, 
and goes on his way rejoicing, having 
accomplished the teat of taking a wa- 
terless hath. The sweat bath is really 
equivalent to a Turkish bath with the 
cold plunge omitted. It accomplishes 
every purpose of the bath quite as ef- 
ficiently as if an enameled tub, with 
nickelplated trimmings, and gallons 
tif both hot and cold water were used 
Thus perishes the common opinion 
that the redskin is never known to 
lake a hath. 




An Indian "Sweat House 11 
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A Concrete House au d u WdEnJen House. PractieaHy Identical as to Sise and Design, the Concrete House 

Casting SIM-60 Less, Than the Wooden. One 



CONCRETE HOUSE CHEAPER 
THAN WOODEN HOUSE 

That it is possible to build a concrete 
house for less than a like house of wood, 
is demonstrated by these houses, which 
are to all practical purposes identical 
as to size and design. The wooden 
house is 2ii ft. wide by 30 ft. deep, and 



the concrete house, 27 ft. wide by 31 ft, 
deep. The inside dimensions are alike 
in both houses. The walls of the con- 
crete house were constructed with a 
hollow wall machine, bv means of 
which two separate and distinct walls 
are erected simultaneously, with an air 
space between. The wooden house cost 
more than the concrete. 



SIMPLE COURSE DIRECTOR 
FOR AIRMEN 

A simple apparatus that enables an 
airman to hold to his direction of 
flight in any kind of weather, and 
even to detect lateral deviation from a 
given course when the landscape is 
not obscured by fog or cloud, lias re- 
cently been patented by a French m- 
ven tor. 

ft consists essentially of a camera, 
a mirror, and a compass needle hav- 
ing above it a long pointer which can 
be set to a desired course and fixed 
so as to move with the needle. The 
camera has its lens pointed downward 
so as to project upward a view of the 
landscape on a horizontal piece of 
ground glass. Marked legibly on this 
glass, and just under the long end of 
the compass pointer, there is a black 
line coinciding with the longitudinal 



axis of the aeroplane, that is, with the 
line of flight on a straightaway 
course. The airman can see a vertical 
image of the pointer and the ground 
glass i with its landscape picture on it) 
in the mirror which is situated just 




Navigating Device for Airmen 
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above them and inclined to the glass 
at an angle of 45 deg. Angular devia- 
tion of the aeroplane from the desired 
line of flight is made apparent by an 
angular difference between the pointer 
and the black line* and lateral drifting 
can be detected by the apparent move- 
ment of prominent objects in the land- 
scape, as seen in the mirror, toward 
or away from the black line. 

The apparatus is suspended so as to 
remain horizontal at all times and is 
situated so that the mirror is in the 
direct line of sight of the airman. It 
may be used alone or in conjunction 
with a map having the desired course 
marked upon it 



A NEW ELECTRIC CELL 

A radically new kind of electric cell 
is announced from Italy, The cell 
contains a horizontal amalgamated 
zinc plate* near the bottom, and a plate 
of lead peroxide, also horizontal in 
the middle. The space between the 



plates contains sulphuric-acid solution, 
and that above the lead is tilled with 
compressed oxygen gas which replen- 
ishes the cell by reoxidizing the lead 
as fast as it is reduced from peroxide 
to metal by the generation of electric- 
ity in the cell. When the cell is dis- 
charged, it may he recharged like a 
storage battery, only very much 
taster* it is claimed. Jt is said to be 
both light and economical* 



NEW SEARCHLIGHT TOWER 
AND CRANE 

One of the distinct novelties in de- 
sign in the new battleships of the 
dreadnought class in the United States 
navy is found in the presence on deck 
of steel structures designed to serve 
the dual purpose of searchlight towers 
and revolving derricks or cranes for 
lifting heavy weights aboard ship, — * 
notablv the steam launches which act 
as tenders to the battleship when she 
is in port, but which must be hoisted 
into position on deck ere the ship sails 




The Kcw Tower an Latent Battleship Which Serves for Crane and for Searchlight 
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Street Car Equipped with Mail Bax 



oil a cruise* The new structure is 
somewhat suggestive m outline of the 
old-style military mast, cut off short, 
and affords an elevated platform for 
an electric searchlight of the largest 
size, in addition to its primary function 
as a crane of 40 to 50 tons' capacity* 



MAIL BOXES FOR STREET CARS 

The Post office Department is mak- 
ing experiments with the installation 
of street-car mail boxes of such charac- 
ter tli at letters may he deposited while 
the car is in motion. Experiments at 
Wilmington, Del,, were not successful, 
several persons narrowly escaping in- 
jury in attempting to deposit letters 
while the cars were moving* At Des 
Moines, Iowa, however, the system has 
been put into effect with most satis- 
factory results, 

The mail box is said to be capable of 
receiving mail while the cars are mov- 
ing at a rapid rate of speed, This de- 
vice is soon to be tested in Washing- 
ton. It provides for the reception of 
letters from both the outside and the 
inside of the car* If the experiment in 
Washington demonstrates the popu- 
larity of the convenience, its extension 
will he made to other large cities. 

When the street-car mail box is in- 
stalled, there will be no excuse fur 
street-car travelers who bring home at 



night the letters which they were com- 
missioned by their trusting wives to 
mail in the morning. When one of 
these forgetful persons takes his scat 
in a car to ride to work, he will find 
staring him in the face a large United 
States mail receptacle, which is his cue 
to approach and perform the duty 
which he took solemn oath to carry 
out. 

Congress voted $ 1 0,000 to carry on 
the street-car mail-box experiments. 



MOTORCYCLE LINEMEN TO 
CUT WIRES AT FIRES 

The danger to firemen from falling 
“live' wires at fires is such as to sug- 
gest that the electric companies pro- 
vide competent linemen with especially 
equipped motorcycles and send them 
to alt fires. 




Motarcvcle Used hy a Lineman ’Who is Sent to All 
Fires to Cot Dangerous " Live " Wires 
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Sticli a motorcycle is shown in the 
illustration. It is equipped with a large 
electric alarm gong, and a galvanized 
iron box, in which are climbers, rubber 
gloves, pliers and the batteries ener- 
gising the electric gong. 



WOMEN “INSURGENTS” IN THE 
FARMING BUSINESS 

Whatever may be surmised at first 
glance, the lady of the exaggerated 
jupe-culotte is not a member of the 
Mexican insurrectionist artillery pre- 




Adjufetirijj, the which Scty Of[ the Cap PC" 

Automatically e's 1 NoPft 



paring to defend her pretty little pri- 
vate fort against the forces of the ty- 
rant Diaz* The insurrection, how- 
ever, is all there and all directed 
against the tyrant Mam In fine, she 
of the honest workingman’s jeans is 
one of tlve suffragette farmerettes now 
being turned out by Mrs* Belmont’s 
Long Island colony — to the general 
end that they may run the earth in ab- 
solute independence of the legitimate 
occupants of similar jeans. The can- 
non is a sort of emancipated dinner- 
bell, and the thing that looks like one 
end of a stereoscope is a lens rigged to 
the sundial which forms the cannon's 
bed. As the sun works around to noon, 
the solar rays are focused on the fuse, 
and with the blast, liberated woman 
knows that dinner is served. And, if 
one pause to ponder, this is a refined 
and soothing way to lire a cannon. 
Having set the mechanism, even an 
average walker can put ten miles of 
quiet open country between herself 
and the chance of shattered ear-drums 
or lacerated nerves. 



CT There are at least 1*0 amateur wire- 
less telegraph stations in the vicinity 
of San Jose, California, constructed and 
operated by hoys. Messages are sent 
for comparatively long distances, and 
have been received from as tar away 
as Honolulu and Alaska, 



A MILLION-PIECE THEATER CURTAIN 



When building an $8,000j)00 thea- 
ter of white marble, as the temple of 
the nation's dramatic art, the one 
wholly impossible quality is medioc- 
rity, So felt Senor Uoari, the distin- 
guished Mexican architect, when 
seeking a proper curtain lor the new 
national theater in Mexico City. 
Beauty and security against fire were 
equally necessary, and funds were not 
limited. The net result was the ex- 
quisite mosaic glass curtain which 
was recently completed at the Tiffany 
furnaces. 



All told, nearly one million separate 
pieces of kavrile glass were used in 
the composition of the curtain’s great 
picture, which is executed in the spirit 
of a romantic Mexican legend con- 
nected with the snow-capped volca- 
noes depicted flxtaccihuatl and Popo- 
catepetl ). Attempts had been made 
with paints and with Bohemian and 
Venetian glass, but without success. 
The pieces of glass were inlaid one by 
one, into a concrete composition, im- 
pervious alike to heat and moisture. 
The task occupied 30 expert work- 
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The Wonderful Curtain* Made of a Million Ftece^ of GU&s in Beautiful Coloring 



tnen for something more than 1-1 
moil tbs. and when completed covered 
2 t -1fn i sq* ft. and weighed 21 tons. For 
safety in transportation* the curtain 
was divided into some 200 panels about 



il ft. square. When finally in place, it 
will be raised and lowered by hy- 
draulic pressure, and the time required 
for either operation will he only 
about seven seconds. 




The new HatSonai Theater of Mexico in Course of Construction 
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WIND-DRIVEN ICE CARRIER 

That cheap but somewhat uncertain 
natural source of power, the wind, is 
nevertheless sufficiently reliable down 



j 

j 







Carrying Ice cm Sail Car in Florida 



in Florida to have solved a knotty 
transportation problem in the town of 
St, Petersburg, In this place there is 
a warehouse where fish is received in 
large quantities from the surrounding 
fishing camps. A railroad track runs 
along a dock to the building, and as 
the iec house is situated about three- 
quarters of a mile away and the dock 
is not provided with a flooring or 
pavement, the ice has to be hauled to 
the warehouse on a handcar. 

The car holds TO cakes of ice, each 
weighing 200 lb,, or a total of 14,000 
1b. » which is too great, to propel by 
hand. Therefore the expedient of us- 
ing a sail was tried, which has proved 
quite successful. There is usually 
enough wind blowing at any time to 
push the car. which, with an ordinary 
wind, makes the trip in three minutes. 
The car has no brakes, so the speed is 
checked by manipulating the sail. 



About seven trips a day are made, 
enough fish being transported to ship 
out one carload of fish daily. 



ELECTRICIANS PERFORM FEATS 
ON TRAIN 

Several distinctly novel stunts were 
performed on a special train which was 
recently engaged to carry a delegation 
from Chicago to an electrical jobbers' 
convention at Monterey, Cal. 

'fhe chief feature was the publica- 
tion on the train of a daily newspaper 
— .“The Daily Shock” — which, besides 
personal and trade notes, contained a 
serial story and a series of cartoons. 
Three editions were distributed, one 
eacli at Kansas City, Albuquerque and 
Grand Canyon, on successive days. 

Another novelty was the demonstra- 
tion of an instrument on the mando- 
lin order, in which the first, second and 
third strings were made from genuine 
drawn tungsten wires such as are used 
for filaments in the latest designs of 
tungsten lamps. On the usual type of 
mandolin these strings are made of 
steel wire. 

This was not the only unbelievable 
feat performed with the latest thing in 
tungsten filaments*, the earlier varie- 
ties of which were so fragile that they 
would almost break by being looked 
at, much less touched. Some of the 
electricians actually lifted chairs with 
the hair-like filaments, which did not 
break under the extraordinary test. It 
may be of interest to note that the 
drawn tungsten wire is from three to 
five times as strong as the finest kind 
of steel wire, and shows a tensile 
strength of 500 T OQu lb. to the square 
inch. 



C According to the annual report of 
the Secretary of the French Aero Chib, 
there were built in France, during 
l!U0 f no less than 1,300 aeroplanes 
with a combined motive power of (10,- 
000 hp,. and the distance covered in 
flights at aerodromes reached a total 
of over 5ti0,000 kilometres {31Q,(i85 
miles), 
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RACING MOTOR CAR LITERALLY FLIES THROUGH AIR 




Speeding at 90 miles per hour, a. racing automobile ai Brooklands* England, cleared the top of the 
dish-shaped motor track and, according to spectators, (lew 40 ft. through the air at a height of 30 ft. from 
the ground, G. Wilkinson, the driver, was brushed from his seal by the branches of the trees through 
which his machine passed, and was badly injured. The automobile was smashed though the engine was 
not seriously damaged 



WHY THE AMOUNT OF REAL 
MOCHA COFFEE IS SMALL 

According to a recent inquiry as to 
why the amount of coffee exported 
from Arabia is small compared with 
what it might he, it was discovered that 
although the whole of the Yemen prov- 
ince is adapted to the cultivation of 
the berry T only a few scattered districts 
were devoted to coffee raising, on ac- 
count of the fact that the Arabs need 
the land lor grow ing food. This is in 
spite of the fact Lhat the coffee would 
yield a greater monetary return than 
food products, the explanation being 
that even money cannot at present buy 
food in that part of the world, and 
therefore it must be grown locally. 
Another reason is lhat the coffee shrub 
takes four years to arrive at a bearing 
stage, whereas 16 crops of “dhurra,” 
a plant resembling Indian corn but pro- 



ducing a grain like millet, can be grown 
in the same time. 

Contrary to commonly accepted 
opinions, the Yemen Arab never uses 
coffee himself, but cultivates it almosi 
entirely for export. He prefers a 
beverage called "kisharT brewed from 
the dried hulls of the berries. 



LA Chicago amusement-resort pro- 
moter has given costly recognition tc 
the limitations of the hobble skirt by 
rebuilding all the stairways on his 
grounds, making the steps with a height 
of six inches instead of one foot, to 
prevent accidents among the women 
patrons of the park who wear the tight 
skirts. 

C The battleship “Wyoming” was 
launched at the Cramp shipyard in 
Philadelphia, May 25. 
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Sidf Yi€w of 300’Ton Locomotlv* of the Atchison, Topeka & Santa Fe Ry, She is Design e«J 



THE WORLD’S LOCOMOTIVE MONSTER 




The largest locomotive yet built is 
the monster Mallet engine of the 2-1 Cb 
10-2 class* which has just been placed 
in service on the Atchison, Topeka & 
Santa Fe Railroad in hauling 2,000-ton 
freight trains on 
long and severe 
grades. Made 
by combining two 
locomotives, huge 
in themselves, she 
has a weight of 
about 010*000 lb., 
while her tender* 
mounted on two 
{^wheeled trucks, 
has* including a 
full load of water 
and oil fuel* a 
weight of 331,000 
lb,* which brings 
the total up to 
850*000 lb* 

The boiler of 
the monster loco- 
motive is in twp_ 
sections, united by 
a rigid separable 
joint. Beyond the 






Front End of Mangier Locomotive Seen Founding 
a Curve 



smokebox is a tubular section 0 ft, 
long forming the feed- water heater, 
and between this and the barrel proper 
is another tubular section forming the 
superheater. The latter is divided into 

t w o compar t- 
ments, one for 
superheating the 
live steam, and 
the other for re- 
heating the high- 
pressure exhaust 
on its way to the 
low-pressure cyl- 
inders. 

The locomotive 
h a s 2 0 drive 
wheels* 4 ft. 0 in. 
in diameter, and 
four truck wheels, 

2 ft. 5*4 in- in 
diameter. The to- 
tal length over en- 
gine and tender is 
121 ft. 7 in., and 
the w eight on 
driving wheels i$ 
550*000 lb*, or 55,- 
000 lb, per axle. 
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to Handle 2,000-Ton Freight Trains an Severe Grades, and is L2l'£ Ft, Long, Including Tender 



COAL MINE FOR TESTING EXPLOSIVES 



The United States Bureau of Mines 
has established, near Brueetuii, Pa.« an 
experimental mine where actual mine 
explosions are to he carried on 
under scientific auspices. At the 
Pittsburg plant of the Bureau of 
Mines an explosive gallery has been 
maintained for several years, where ex- 
plosive tests have been conducted 



and some important facts developed 
with reference to mine safety, The 
mine is driven into the Pittsburg coal 
seam in some of the mines of which 
great explosions have occurred in the 
past. 

Various explosions will 'be con- 
ducted in the experimental mine with 
Coal dust, fire damp and natural gas, 




Entrance to Experimental Mint pf Bureau pf Mines Bructtpn p Pa. 
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which last has very nearly the same 
composition as the marsh gas of the, 
coal seams* Ground coal dust to the 
extent of about 4 tons for each explo- 
sion will be used* The mine is in an 
isolated position, though comparatively 
near Pittsburg, with no houses adja- 
cent* The mine tunnel is from GO to 
ICO ft. underground* 

There will he at least two galleries 
when the mine is completed and* as it 
is anticipated that enormous explosive 
force will be developed at the mouth 
of the mine gallery, the latter will be 
given a heavy lining and arching of re- 
inforced concrete. This will prevent 
great falls at the mouth of the mine. 

A secondary purpose of the experi- 
mental mine* but by no means an un- 
important one, is the study of coal- 
mining explosives which have been 
placed on the government “permis- 
sible list" for use in gaseous and dusty 
mines. Different types of coal-mining 
machinery will also be tested. 

The various tests and explosions 
will be conducted as they would occur 
in an actual commercial coal mine, hut 
they will of course be done deliberately 
and their causes and results scientifi- 
cally studied. 



NEW YORK-5AN FRANCISCO 
TELEPHONE PREDICTED 

Now that it is possible for a man in 
New York to talk over the long-dis- 
tance telephone with a party in Denver* 
prominent electrical engineers freely 
predict that within a couple of years a 
through transcontinental telephone 
service will be established between 
New York and *San Francisco* The re- 
cent completion of the New York to 
Denver line has been characterized as 
one of the greatest engineering ac- 
complishments of the present age. 

It is stated that when the projected 
circuit between Chicago and Omaha is 
completed* it will he possible, by using 
the two separate circuits between New 
York and Denver, to employ multiplex 
telephony and telegraphy, and to send 
over the same wires at the same time 
four telegraph and three telephone mes- 
sages, without interference, by meth- 
ods which are already tn successful 
commercial use. And this is not taking 
into consideration the duplex and mul- 
tiplex systems of telegraphy announced 
a few months ago, of which no com- 
mercial use seems yet to have been 
made. 




Purl of the Envelope. Rising Like o Sunt rail FaU Over 
the Shattered Framework of the War Airship 



BRITISH WAR AIRSHIP MEETS 
DISASTER 

Great Britain's largest war airship* 
an immense craft 512 ft* long, was 
wrecked recently at Farnborough, Bar- 
ro vv -in-Furness, while being launched. 
The cause of the wreck was the 
breaking away of one of the 18 bal- 
loons with which the envelope was 
filled* Following the escape of 40,000 
eu. it. of hydrogen from this balloon, 
the craft swung into the trees, the en- 
velope being badly torn* a considerable 
part of the framework of the car 
smashed, and the engines and one of 
the propellers badly damaged. 

The wrecking of the airship from 
such a slight cause indicates how 
enormous are the difficulties of hand- 
ling an air craft of such huge size. 




The Wreck ef the British Airship In the Trees at FHfnborough 
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THE HAREM BATHING SUIT 

Close on the heels of the harem skirt 
and similar costumes for aerial navi- 
gation, comes the harem bathing suit, 




A Harem Creation for Wenntn Swimmers 



advertised as a "ravishing" creation 
that gives freedom of movement in 
swimming. The “harem" part of the 
costume is made of Line and white 
striped silk, the collar is of the same 
material, and the sweater is of blue 
knitted wool. 



GThe legislature of the state of New 
York has under consideration a law to 
appoint an aeroplane commission for 
the state, the duties of which will be t< ■ 
license pilots and pass upon the qtiali- 
fication.s of all airmen. A fee of $10 is 
named in the law. 



C The Congress on International Law 
in session at Madrid, Spain, recently 
adopted resolutions affirming the right 
of nations to use aerial craft in war 
provided such use was not accompanied 
by greater danger to non combatants 
than warfare on earth ur sea. 



FLIES OVER 100 MILES AN HOUR | 

A well-authenticated report that this 
magazine has just received from Paris, 
is to the effect that Lieutenant Fe- 
quant, of the aviation corps of the 
French army, recently flew from 1 

Mourmekm to Reims, a distance of 
about I T miles, in a fraction over ten 
minutes. The machine used was one 
of the latest Nieuport monoplanes, 
which have recently captured most of 
the official speed records, and it was | 
propelled by a fib- horsepower, seven- 
cylinder, R. E. P, motor- — an innova- 
tion in engine equipment for this ma- 
chine. Despite the fact that a passen- 
ger was carried, the speed works out 
at the rate of 100. G miles an hour. 
Shortly before Fequanfs flight, \Yey- 
man, the hero of the first attempt to 
capture the Michelin prize for the 
Paris- Puy de Dome flight, accom- 4 
pHshed the same distance at the rate of 
an even hundred miles an hour, a 
favoring wind of about twenty miles 
an hour blowing in the direction 
traveled. 




Lieutenant Fequant, of French Army, Whn Flew at 
over 100 Miles nn Hour 





THE LATEST FRENCH DIRIGIBLE 

The "Adjudant ViuceiiOt," the new Clement- Bayard, in flight. It is about 32.0- ft, long, ha a a volume of over 
31X1,1X10 eu* ft., and has two propellers, each operated by a l£o-h|>. engine. Its weight-lifting capacity ih 7,700 lb. 




THE CHASSIS OF THE NEW DIRIGIBLE 

The photograph was taken at Lamotte-BreuiE, just before the preliminary trials. This airship is the largest 

so far constructed for the French army 
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GREAT LINCOLN PEACE MEMORIAL PROPOSED 

By FRANK MAYNARD 



A great Lincoln memorial and “Tem- 
ple of Peace/' beautiful in conception, 
with a ruggedness and strength of out- 
line in keeping with its idealistic per- 
son ih cation of peace and the unification 
of the Nation, will tower above the 
rugged stone hills somewhere between 
Medford and Bloomington. Ind,, if the 
present plans are carried out. 

The idea, more vast than anything 
of the kind hitherto seriously con- 
templated in America, was evolved by 
Charles J. Mulligan, C M. Dodd, and 
TaHmadge & Watson, sculptors and 
architects of Chicago. The concep- 
tion is unique as well as beautiful, and 
no precedent whatsoever, in either the 
architectural or sculptural features, 
has been followed, ft is to be built 
eniirtdy of Indiana oolitic limestone, 
more commonly known as Bedford 
stone. It is. in fact, to symbolize stone 
as a great industry, but this is simply 
a minor phase, and, although of much 
importance in its erection, is dimmed 
by the great Idealistic purpose of its 
being. 

The ’‘Temple of Peace," above which 
will rise the statue of Lincoln, is to be 
semicircular in form, about 35 ft. in 
height, and 2(10 ft. across from cud to 
end. It will face the westward sun 
from a vast ledge of stone, probably 
near the edge of an old quarry, one of 
the dominant hills which abound hi the 
in ids ' of the rugged and wild scenery 
of the quarry district. How much of 
this ledge will be rough hewn in the 
face of the stone hill or will have to be 
built up in the form of huge stone 
blocks will be determined when the ac- 
tual site is selected, but whether hewn 
out or built up, this base, and the broad 
winding road leading to its top, will be 
a great undertaking in itself. 

The “Temple of Peace" has a cen- 
tral portion and two wings, each wing 
being connected to the central portion 
by a peristyle. The north wing or 



temple will represent the North, and 
the south wing the South, while the 
central temple will represent the Na- 




tion and form the pedestal of the statue 
of Lincoln seated, which will be 35 ft. 
in height. Thus the temple and statue 
will rise 70 ft. upon a base, which, 
from the lowest point seen in the road 
to its top, will be about 130 ft. high, 
making the height from this point in 
the road to the top of the statue about 
300 ft. Around the walls of the “Tem- 
ple of Peace" will be carved a proces- 
sion of symbolical figures 1.8 ft. high, 
in bas-relief. Several stone rest houses 
will be built along the winding road 
for the people making a pilgrimage to 
the top on foot. 

The plan of erection is to have every 
quarry owner in the Indiana stone belt 
furnish a quota of sawed stone blocks, 
and for every mill operator to furnish 
his share of labor for cutting and carv- 
ing the stone required. Thus, although 
national in its character as a peace me- 
morial. it is, if the plans are carried 
out, to be erected by the stone industry 
of Indiana. 

The illustration shown is drawn from 
the design of Tallmadge & Watson, 
with slight additions. The statue of 
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Lincoln, not yet having - been modeled, 
although the work is now being done 
at the Chicago Art Institute* was 
shown only in vague outline in the 
architectural design. 

In speaking of the idealism and sen- 
timent which inspired the designers of 
the peace memorial, Charles j. Mulli- 
gan points to the great idealistic monu- 
ments of the past: “Hark back to the 
epoch-making periods in the history of 
great nations and you will find that 
sentiment and ideals were at their 
height, Egypt is best known through 
her sphinx and pyramids, huge tombs 
of stone for her dead rulers, intended 
to preserve their fame in memory for 



ages to come. The Parthenon on the 
highest platform of the Acropolis at 
Athens, the ruins of which today but 
faintly indicate the beauty and grand- 
eur, is a temple erected to the virgin 
goddess Athene. Sentiment was 
shown by the people of Switzerland 
when they erected the colossal lion of 
Lucerne, designed to commemorate the 
men of the Swiss guard who fell in the 
defense of the Tuileries in Paris in 
1793. This statue is unique, being 
hewn out of the solid rock in the moun- 
tain side. Other nations have followed 
these examples (notably Germany), 
making or creating symbols to per- 
sonify both sentiment and idealism. ” 



LARGE MOTORBOAT FOR 
GREAT LAKES 

The “La Belle,” built at Camden, N. 
J., for Alexander Win ton, of Cleve- 
land, Ohio, is claimed to be the largest 
motor yacht in the world. She has a 
140-ft. length over all, her water line 
is 118 ft., beam 19 ft., and draft 7 l /z 
ft. Power is supplied by three special 
6-cylinder motors, capable of develop- 
ing 175 hp. each, which gives the boat 
a total of 525 lip. The motors art said 
to weigh 17,000 lb. each. The gasoline 
tanks have a capacity of 3,500 gal. The 
contract speed is 16 miles an hour. 



RAPID SKYSCRAPER 
CONSTRUCTION 

The record for quickest erection and 
inclosing of an 18-story building is 
claimed by the contractors of the Un- 
derwood building, at Yesey and Church 
street. New York. The structure is an 
office building, 52 ft. by 76 ft., and 
about 220 ft. high. The steel super- 
structure was erected and inclosed with 
stone and brick in 69 days, chiefly in 
December and January, under unfavor- 
able conditions of weather and day- 
light, snow storms and extreme cold 
making work impossible some days. 




A 140-FL Motorboat Built for Cruising on the Great Lakes 
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the film. An indicator shows the air 
pressure, and below there is another 
which gives the number of pictures per 
second (usually 15), The speed can 
be adjusted bv a lever and the ap- 
paratus is started by a half turn of a 
button. The gyroscope axis is con- 
nected by a metal band with a pulley 
loosely mounted on the axis of the 
shutter. 

The apparatus, which can be started 
or stopped almost instantly, is said to 
have given very satisfactory results on 
preliminary tests. 



TWO SIDES OF THE OIL FUEL 
QUESTION 

The discrepancies between practice 
and theory are well illustrated in the 
following reports. The first is from the 
Steamship, and states that the French 
destroyer u Cavalier A on a voyage from 
Cherbourg to ( >ran at an average speed 
of 11 knots ( 1 2 Xu miles an hour), and 
from Oran to Toulon at an average 



speed of 20 knots (23.03 miles an hour), 
consumed 201 tons (presumably long 
tons) of oil fuel at a cost of about 
$6,000, If the "Cavalier" had been 
burning coal on the same trip, says the 
Steamship, she would have used 100 
tons, costing about $700. 

So much for the real figures. Now 
for the theoretical claims. The Mining 
World reports that Lewis E. Ambtiry, 
state mineralogist of California, has 
sent a strong memorial to the secretary 
of the navy, in which he “shows that 
the use of fuel oil instead of coal oil 
the Pacific Ocean alone in the fiscal 
year 1910 would have resulted in a 
saving of §1*027*556,10, and there is not 
counted into this large saving the less 
expense entailed in the handling of oil 
as compared with coal." 

The price for the “Cavalier’s" oil 
works out to a fraction under 10 cents 
a gallon, so the figures are not far 
wrong. Evidently there must be some- 
thing wrong with somebody's calcula- 
tions. 




Vftw of Body of Latest Voisin Aeroplane with Double Set of CcMrols and Crank to Start Engine from the Seat 
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Unpjriglit, Underwood A Underwood, New York. IEJILi 
B urning Shorl-Measure Baskets in Public a* en Object Lesson 



DESTROYING SHORT-MEASURE MARKET BASKETS 



The cremation of over 3,000 short- 
measure market baskets took place re- 
cently at the Wall about Market, 
Brooklyn, following the seizure from 
the farmers and truck gardeners who 
wend their way daily to the Wall about 
and Gansevoort Markets, For several 



weeks the inspectors of the Weights 
and Measures Department waylaid the 
wagons, and nearly all of them were 
found to contain "bushel" baskets that 
were from 4 to 14 qt. short. Then the 
baskets were publicly burned on the 
market place as an object lesson. 




TO THE MEMORY OF DEAD 
AIRMEN 

Tile “monument to airmen,' ex- 
ecuted by the sculptor, Roger Bloch e, 
is grimly realistic and impressive. It 
was designed for the French govern-* 
ment as a state monument to the 
memory of airmen who have given Up 
their lives in advancing aerial flight. 



CA blazing pot of tar, accidentally 
kicked into his face by a companion, 
emptied its contents over the body 
of an 11 -year-old New York boy and 
caused his death, the tar burning him 
severely and then hardening in the 
pores of the skin as it became cool. 



To the Memory of Atrmen Whs have Given ThoJr 
Lives for the Advancement of Aerial Flight 



m 



Comment RivieW 
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O UR neighbor on the north is rapidly attracting the wistful eyes of over- 
populated Europe, to whom free homesteads and cheap farms offer 
possibilities impossible in the homeland. While the volume of immigration 
coming into Canada is much less than that coming to this 
| country, it is very much larger in proportion to the resident 
population of the two countries. During the past two years 
Canada’s the Canadian government gave away land to homesteaders 

Rapid in size equal to the State of Illinois, and the present year 

Development 200,000 homesteads are available, equivalent to the State 
of Ohio* Canada expects to receive half a million addi- 

tional population this year, of whom 150,000 will enter from 

the United States, This, with the construction of ] ,600 
miles of railroad into new country, will make busy times across the border. 

Until the past few years immigration to Canada was comparatively 
small, and the country, notwithstanding its vast area and natural resources, 
has been handicapped and held back for lack of population. This construction 
of her lines to the Pacific, and the inducements afforded settlers, with the 
excellent facilities and inviting opportunities, have directed attention to the 
Canadian Northwest, and the tide now flowing is but the vanguard of millions 
yet to come, 

1=1 £3 SI 

S CIENTISTS of many nations have toiled for years to unearth relics of past 
civilizations In almost every country, In response Egypt has yielded up 
the bodies of monarch s dead 4000 years ; Aztec ruins have beckoned from 
Peru : the curtain of ashes has been lifted from Pompeii ; 
— mammoths that lived in tropic Siberia ages since have 
emerged from their tombs of ice ; men of the stone age. 
The the cave dwellers, and our own cliff dwellers, have each 

Shakespeare contributed their history: Yet ail of these combined are as 

Enigma an inc ident compared to the sensation which would have 

followed the discovery that Bacon wrote Shakespeare. Dr. 

Owen, the Detroit physician who has evolved so many 

mysterious messages from the words of Shakespeare, has met 
with disappointment, and at least temporary failure in his explorations in the 
bed of the River Wye at Chepstow, He confidently expected to find buried 
there the positive and complete vindication of his Baconian theory, together 
with the head of Shakespeare himself. However, the end is not yet* for, as 
the Chicago Tribune says: "When a Baconian dies they have to put his 

optimism in a foundling's home. It never gives up the ghost.” 

it is in keeping with tradition that not an Englishman, bui the native of 
some land across the seas should make this exploration: and whatever cur 
personal belief as to which really was the author, one cannot but wish, if 
history is to be corrected, the honor may come to art American, Meanwhile, as 
Owen plans to try again in a nearby spot, scores of the leading literary men 
of England and Europe are raising a scholarly memorial to William 
Shakespeare in his native town. 



The 

Shakespeare 

Enigma 
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T HE announcement by Dr, Flexner of the Rockefeller Institute, that they 
have at last discovered the germ, or rather its presence — for the 
strongest microscope fails to reveal it — which is responsible for infantile 
paralysis, will bring widespread hope and joy. 

Starting in Sweden and Norway 25 years ago, this insid- 
ious and easily Infectious disease has traveled to many 
Important countries Neither preventive nor remedy has thus far 
Medical been found, and while not always fatal, the after effects of 

Discovery crippled muscles or weakened mind have frequently made 
recovery more to be regretted than death. 

- The action of the -germ is to attack the marrow of the 

spine and the brain, Infection is imparted through nasal 
discharges which often last for several weeks, and after recovery is well 
advanced. The infection may be carried by those in good health, who, not 
taking the disease themselves, may carry it to others. Now that the cause is 
definitely located, we are assured it will be less difficult to find the remedy. 

C=1EH=] 

A 7 HAT seemed to many three years ago an Impossible thing is already 
* V practically an accomplished fact. The Sane Fourth idea has not only 
spread rapidly, but wherever adopted, the improved conditions from every 
standpoint have abundantly demonstrated its wisdom. Other 
L I amusements than dangerous explosives have been found for 

young and old, and the only real sufferers are the fireworks 
Sane makers, the largest of which has recently gone into bank- 

Fourth ruptcy, Night fireworks will continue to be used, but under 

a Success the direction of police or fire departments in away to render 
the display safe to spectators and to minimize the danger to 

- J those in charge. The indications are from all parts of the 

country that the day this year will be made the occasion for 
beautiful and instructive historical parades, and that the new custom now so 
successfully inaugurated will become permanent. One stirring historical float 
will do more to nurture real patriotism than a carload of cannon crackers. 

HP HE telephone in London is an exasperation not only to Americans who 
L travel there, but to its own citizens as well. The service is conducted 
by the government as is the telegraph system. Ten to fifteen minutes are 
consumed in getting a connection and even then the trans- 
mission is quite imperfect ; altogether a condition which 
would drive an American business man Insane, There need 
Telephones be little surprise, therefore, that so comparatively few sub- 

in senders are found there, A telephone in a private residence, 

London even the well to do, is uncommon, and only recently 

have telephones been installed in the banks. In Chicago 

J there is one telephone for each nine inhabitants; in England, 

one 'telephone for each 100 inhabitants, 
h is only within the past few years that the royal palaces had either 
electric light, steam heat or elevators. On the other hand, every residence 
has trees, shrubs and flowers in front and back yards, housemaids and cooks 
can be had for $2,50 per week, and a delivery of mail is made in residence 
districts at 10:30 p. m. H H. WINDSOR 



Sam 
Fourth 
a Success 
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Complete Suburban Hnnic Exhibit of New York's Ren! Estate Show 



SUBURBAN HOME IN CITY 
BUILDING 

One of the most interesting exhibits 
at the recent real estate show in New 
York was a miniature bungalow stand- 
ing in its own grounds. The lawn was 
actual growing grass, and there were 
a growing hedge* flower beds, and a 
truck patch. Also a miniature poultry 
house and wire-inclosed chicken run, 
with live chickens. 



MOTOR CATAMARAN ACTS AS 
AEROPLANE LAUNCHER 

A curious motor catamaran, called 
the ‘‘Pelican Nurse, 1 has been built by 
Capt. H, L. Willoughby as a high- 
speed tender and a launching arrange- 
ment for his aeroplane* the “ Pelican; 7 
during his flights at SewalTs Point, 
Florida. The hulls of the catamaran 
arc 30 ft long, having the appearance 
of two narrow racing motorboats, kept 
parallel to each other at a distance of 



10 ft. by means of a system of bracing. 
In the center is hung a 30-hp. automo- 
bile engine, hooded over with wood 
and metal. The speed of the cata- 
maran, unincumbered with the aero- 
plane, is 30 miles an hour. With the 
aerial machine resting upon it the 
speed is, of course, considerably less, 
although sufficient for launching pur- 
poses. When the desired speed is 
reached, the aeroplane takes to the air. 




A Motor Catamaran which Acts as a Tender and 
Launcher for an Aeroplane 
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FRUIT TURNED INTO METAL 

By means of a secret process, Prof, 
L. G. Delamothe, a European scientist, 
is said to convert flowers, fruit and even 




Bufltb of BUck Graphs Changed Jnto Metal by 
Secret Process 



animal tissue into metal- He does not 
deposit a thin layer of metal upon the 
surface, as in electroplating., but is said 
actually to transmute the life-grown 
material into dead metal. 

The hunch of grapes shown in the 
illustration was so converted, the 
grapes and leaves having all their 
natural tints in the metal. The treat- 
ment is accomplished by an electrical 
agency. 



SOLVING THE MYSTERY OF 
THE SPHINX 

Prof. George A, Reisner of Harvard 
University, after several years of tire- 
less research has announced that the 
figure on the Sphinx is that of a Hon 
equipped with the head of Chephren, 
a Pharaoh of Egypt of the fourth 
dynasty, who ruled in about the year 
vfSr><i lb C. This is the king who built 
the second pyramid which is known to 
archaeologists as “Wer-KhafraG mean- 
ing "Great is ChephrenT Chephren 
was the son of Cheops and he was suc- 
ceeded, in turn, by Mycerinus, who 
built the third pyramid. 

The investigations which disclosed 
the identity of the sphinx began in 



1903 and were finally terminated only 
a short time ago. Their progress 
forms an interesting story of interna- 
tional research, three rioted archaeolo- 
gists representing three big nations 
being the leading actors. They were 
each given permission to delve for hid- 
den treasures beneath the desert sand 
and settled by drawing lots as to how 
they should divide the ground chosen 
for the purpose. To Prof. Reisner fell 
the investigation of the third pyramid 
and his discoveries were of unusual 
importance. 



HYDROGEN-GAS MOTOR FOR 
SUBMARINES 

Hydrogen gas mixed with oxygen 
gas in the proportion of two volumes 
to one will be used as the mixture for 
an explosion engine which is designed 
to operate a submarine boat now being 
constructed bv a French engineer. 
Supplementary power may be obtained 
by using the runt or exhaust (consisting 
pimply of steam), to run a steam tur- 
bine, The hydrogen and oxygen gases 
will be stored in separate cylinders un- 
der high pressure, 

Such a combination has many points 
in its favor, if it can be proved to be 
practical. Considered as a fuel, hydro- 
gen will produce about three times as 
much power, weight for weight, as 
gasoline, and it seems probable that 
the efficiency of the hydrogen -engine 
and steam-turbine combination will be 
very much greater than that of a simple 
gasoline engine. The weight of the 
storage cylinders for the gases would, 
no doubt, more than offset the gain 
from reduced engine weight and in- 
creased power efficiency, and the cost 
of the gases would be very much 
greater than that of gasoline, On the 
other hand, the coldness of the expand- 
ing gases released from the storage 
cylinders would probably solve the 
jacket-cooling question for the motor, 
and. chief of alb the operation of the 
power plant would not tend to vitiate 
the atmosphere of the submarine when 
im mersed. 



PROGRESS OF WORK OF RAISING OF THE “MAINE” 




T HE work of driving the interlocking steel piles of the 20 caissons forming the inclosing- wall of the 
huge cofferdam surrounding the wreck of the +J Maine." in Havana Harbor* has been completed. 




this part of the difficult task of removing the remains of the battleship having been accomplished 
without a single mishap. The second stage of this unique engineering feat, that of filling the caissons 




with mud, clay, and rock, dredged from the harbor bottom, is now under way. Then will come the 
pumping out of the inclosed basin and uncovering of the hulk 
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Mustard Plants Bending over toward the Electric Light 



EFFECTS OF ELECTRICITY ON GROWING PLANTS 



Working plants overtime l>y the aid 
of artificial light is not a new idea, but 
has hitherto proved too expensive for 
the results attained. It has remained 
for a Scotch horticulturist, and 21 

woman at that, to discover an efficient 
method of using electricity for this 
purpose. In her greenhouse at Dum- 
fries, Scotland, Miss E, t\ Dudgeon 
lias placed up among the rafters a mer- 
cury-vapor lamp whose weird blue 
light has been the means of causing 
several varieties of seed to germinate 
in one half of the usual time, or less, 
and to increase the growth of the 
plants in an extraordinary manner, be- 
sides producing a greater depth of 



color in the vegetation. One curious 
result was the tendency of the plants 
to lean over in the direction of the 
light, but, more wonderful still, the 
plants quite near to the lamp had not 
a single hair on them, while those fur- 
ther away developed hairs only on the 
side away from the light. 



G Investigation of interruptions on a 
party telephone line in Manitoba, Can- 
ada, brought to light the fact that one 
of the women on the line was in the 
habit of taking the receiver off the 
telephone and using it for a darning 
egg 111 mending socks. 




The Beans in the Three Pots on the Left Were Forced by Electric Light, Tb 0 *e to the Right being Grown 

Naturally in the Same Time 
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In the accompanying illustration is 
shown one of the most interesting 
feats performed by a remarkable elec- 
tromagnet, — the most powerful in the 
world, — recently constructed specially 
for the United States government and 
installed for experimental work and 
tests at the bureau of standards at 



with an electric current of 125 amperes. 
This is accomplished by the substitu- 
tion of copper tape for the ordinary in- 
sulated wires. This copper tape is sur- 
rounded by insulating oil. Through 
the oil there are run coils of copper 
tubing about *4 in. in diameter, 
through which cold water is dreu- 










n 
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trocar net nt Government Bureau of Standards, Showing Bowl Suspended from Pale-Pieces, and 

Wrenches Adhering to Ends 



Washington, D, C, Iti the picture 
tli ere is seen suspended from the pole- 
pieces of the magnet, in inverted posi- 
tion, a heavy glass bowl or dish of 
slightly larger size than the ordinary 
finger bowl and this glass receptacle is 
held in this position by means of the 
attraction exerted by the magnet 
(through the glass) upon a small 
piece of iron placed inside t si e dish. 

The new magnet, which was made 
in Switzerland to the specifications of 
the United States government at a cost 
of $1,200, is capable of continuous use 



lated to carry till the enormous heat 
developed. The windings and cooling 
apparatus are inclosed in large brass 
cases, 2 ft in diameter. In order to 
obtain magnetic fields of any desired 
intensity, the current in the coils is 
controlled by means of a massive, spe- 
cially designed resistance, or rheostat, 
which permits such control ranging 
from V* to 125 amperes. The distance 
between the pole-pieces of the magnet 
can be varied accurately and readily by 
the turning of a handwheel on the end 
of the magnet. 
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GREAT BRITAIN’S LATEST 
DREADNOUGHT 



The gun and lifeboat arrangement 
of Great Britain’s latest dreadnought, 
the “Monarch/’ launched in April, is 




Oourttf'flj' IlluKtnated Newa 

Deck View of a M. S. ‘ Monarch" as She WiJl 
Apprar in Action 



clearly shown in this illustration, Tha 
main battery consists of ten 13. 5-in. 
guns, arranged on the center line In 
such manner that all may be bred on 
either broadside, as is also the arrange- 



ment of the latest U. S. battleships* 
The 13,5-in, guns tire a projectile 
weighing 1;250 lb, 

The “Monarch” has only one mast 
and the superstructure generally is 
pruned down as far as possible, with 
the end in view that wreckage caused 
by a projectile striking either may be 
easily cleared away and interfere as 
little as possible with the handling of 
her guns. The lifeboats are housed in 
shelter-screens, not only as a protec- 
tion against the fire of an enemy, but 
because otherwise the blast of the 
ship's own huge guns would shatter 
them. 

The length of the “Monarch” is 545 
ft,; her beam. 88.5 ft.; displacement, 
32,500 tons, and her horsepower, 37,U(J0* 



TOMATO SEED OIL 

Tomato seeds, once a waste product 
of the canneries of Italy, are now made 
to produce an oil, the rapid -drying qual- 
ity of which is said to be excellent. 
The oil is used in the making of 
nishes. Italy has many large tomato 
canneries, and in that country it is 
customary to carefully remove the 
seeds before canning the fruit. The 
canneries in the province of Parma 
alone can 54,000 tons of tomatoes an- 
nually, and now have an output of G00 
tons of the seed oil. 



NUMEROUS TASKS FOR AUTOMOBILES 



Three demonstrations of the utility 
of automobiles for tasks other than 
those for which they are designed are 
pictured in the accompanying illustra- 
tions. A Los Angeles business man, 
in moving from old quarters into new, 
towed his office safe slowly and stead- 
ily along several blocks of asphalt 
pavement, the only difficulty met with 
being at two lines of car tracks at 
street intersections. The safe weighs 
1,500 Ik 

The other demonstrations shown 
are on farms, one in California, and the 



other near Worthington, Minn. The 
California land owner uses his run- 
about to furnish power for a corn- 
shelling machine, utilizing a belt at- 
tached to the left rear wheel as a 
means of transmission. The Minne- 
sota farmer uses his machine for 
numerous farm tasks, among which is 
the operation of an old-fashioned w ash- 
ing machine. It is noticeable, how- 
ever, that the automobile only runs the 
washing machine, and that the owner 
of the car is himself being utilized to 
turn the wringer. 




Towing a 1.5Cn>-Lb, Safe through the Streets behind a Light Runabout. The Gn3y Trouble Experienced 

Was in Crossing Car Tracks 




Driving a Com Grinder on a California Ranch by Automobile Power* The Rear of the Machine is Raised 

by Placing It on a Log 




A Runabout Serving as Power for an Old-Fashioned Washing Machine. The Owner of the Ca,r, However, 

to Operate the Wringer 
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REGISTERING FARE BOX FOR 
PAY-ENTRANCE CARS 

A registering fare box for use on 
the pay-as-you -enter type of street car 

has been placed 
on the market 
by the inventor 
w Ii o designed 
the coin-count- 
i n g machines 
used i n t h e 
United States 
treasury a n d 
s u b-t teas u- 
ries. The im- 
portant feature 
of the box is 
that it gives an 
absolute regis- 
ter of both the passengers and the 



money they deposit, then passes the 
money on to the conductor for change 
purposes* 

Conductors do not handle fares be- 
fore registration, simply pulling a 
lever when the fare is deposited* This 
announces the fare on the gong, and 
dumps the coins on the examination 
plate into the box. Then continued 
operation of the lever carries the coins 
through the box. automatically count- 
ing, registering, separating, and de- 
positing them in their respective places 
in the cash drawer for the conductor's 
use in making change. 



CA recent type of electrical measur- 
ing instrument records the power con- 
sumption correct to within one per 
cent, regardless of temperature and 
current changes* 




A FLOATING LOBSTER HATCHERY 

By C, B* EDWARDS 



The Rhode Island Fish Commis- 
sion has established at Wickford, 
Rhode Island, the most remarkable 
hatchery in the world. Unlike the or- 
dinary slate and government institu- 
tions for keeping the waters supplied 
with hsh, the hatchery at Wickford is 
not even built on the ground. It is 
simply a large houseboat floating on 
an inlet of Xarragansett Bay and sur- 
rounded by an extensive raft like struc- 
ture supporting innumerable boxes cl- 
ears for the hatching of lobsters. In 
the main houseboat section arc two 
gasoline engines of 3 hp . each. These 
engines are coupled up independently 
t o a sy stem of s m al ! si i a f t i n g a nd gea rs 
which run over the floats and extend 
to each rearing-box that the young 
lobsters are hatched in. Attached to 
the terminus of the geared shafting 
in each hatching-box is a two-bladed 
tan having blades which impose an 
angle of resistance against the water 
and when set in rotation cause a cur- 
rent in the water inside the box, in 
much the same manner that a boat 
propeller does. 



Upon tins principle alone, has hinged 
the success of the work of the Rhode 
Island Commission, for by the use 
of this artificial mode of inducing 
circulation, lobsters are raised to the 
fourth and fifth stages of development 
by the thousand. Other attempts to 
rear lobsters from the egg beyond the 
first larval stage have failed chiefly be- 
cause when lobsters in the first larval 
stage are put together in any consid- 
erable quantities, the stronger individ- 
uals will consume the weaker, for 
food* 

This cannibalistic tendency of the 
larvs has been the insurmountable 
stumbling-block in lobster rearing up 
to this time, and only after years of 
study and experimentation has it been 
possible to overcome this tendency. 
The using of a fan to keep the water 
In motion prevents larvae from eating 
one another by keeping them separate 
to a great extent and allowing only 
momentary contact at the most. Few 
of the shellfish have as delicate larva? 
as the lobster, and it is due to this fact 
that great care has to be used in hand- 
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Feeding the Lobster Fry by Hand 



1 in and rearing. The first-stage lob- 
sters, as liberated by the ordinary 
hatcheries, rarely reach maturity, 
eminent authorities estimating that 
not one lobster liberated out of a thou- 
sand ever reaches maturity. In the 
case of the \Y ickford station a high 
percentage of success has been se- 
cured both in point of cost and the 
actual results from the transplanting 
of lobsters in the beds of the State. 

Great economy has been secured by 
the Rhode Island hatchery, fourth- 
stage lobsters being produced through- 
out the breeding season at an average 
cost of one-fifth of a cent, this includ- 
ing every expense, even interest on the 



investment It is not unusual to hatch 
as many as ? ,400 egg lobsters from the 
eggs of a single female and carry more 
than 70 per cent of them to the fourth 
stage for planting. During the last 
season over half a million fourth -stage 
lobsters were reared and planted, be- 
sides 28,000 of the fifth stage. The 
success attained is considered as an 
important step in the direction of com- 
mercial lobster-raising on a large scale, 
and this is the ultimate goal of the 
\Y ickford authorities, who say that 
they hope by the new method of rear- 
ing to bring lobsters to maturity at a 
cost of 2 1 o cents apiece, allowing a 
fair margin of profit. 




* . * 
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General View of -the Floating Lobster Hatchery at Wiclfford, R, I, 
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THE HAREM- AIR’EM SKIRT 

The “jupe-culotte ' or harem skirt* 
which has recently been evolved from 
the hobble and sheath skirt, with eon- 




Pauline Chase, the Actress, in 
'Plane Clothes 

siderable success in Europe and less 
success in this country, is much more 
adapted for aerial flight than an 
ordinary costume. Miss Pauline Chase, 
the English actress who was formerly 
engaged to Claude Grahame- White, 
one of the foremost of the English air- 
men. is here shown in her harem dy- 
ing costume, which is described by 
British writers as 'plane clothes. 



ALUMINUM FOIL 

Aluminum can be rolled out into 
sheets no thicker than 0.00005 of an 
inch, which have all the strength and 
pliability of tinfoil. This latter, on the 
other hand* is not useful if rolled thin- 
ner than 0,0004 of an inch. Thus it 
comes about that out of one pound of 
alum ilium can be produced 1757.75 sq. 
ft. of commercially usable foil, while 
one pound of tin yields only 73.25 sq 
ft. Of course, to properly understand 
this comparison it should be borne in 
mind that tin is about three times as 
heavy as aluminum, and that* there- 
fore. one pound of aluminum has three 
times the volume of one pound of tin. 
A factory in Belgium makes a spe- 
cialty of turning out this aluminum 
foil, which finds its use in European 
countries* mainly as wrapping material 
for chocolates, 



DESIGN ACCEPTED FOR 
QUEBEC BRIDGE 

The contract for the construction of 
the superstructure of the Quebec bridge 
has finally been awarded to a Canadian 
concern, whose design was approved 
by the majority of the hoard, as well 
as by additional experts appointed 
by the government. The contract price 
for the superstructure is about 
000 , which, with the contract price for 
the substructure, makes a total of about 
$ 12 * 000 , 000 . 

The accepted design lias the K-web 
system in the cantilever and anchor 
arms, and the suspended span is a 
modified Pratt, The total length will 
be about 3,240 ft, ; the suspended span 
being about 040 ft, long; the cantilever 
arms* 580 ft. h mg, and the anchor arms, 




Design Finally Accepted for the Quebec Bridge 
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£80 ft, long. The clear headroom above 
extreme high water will be 150 ft. The 
cantilever arms and suspended span 
will be of nickel steel, and all members 
in the anchor arms and those imme- 
diately over the main pier will be of 
carbon steel. 



as the pressure was too great for ef- 
fective work. Later, with additional 
equipment, the water was lowered to 
within 4(1 ft. of the big pump, and in 
ten days tbe divers repacked the pump, 
tightened the glands, smoothed the 
corroded parts and got it to working. 



Diver About to be Lowered into Submerged Mine 



DEEP-SEA DIVERS IN 
MINING CAMP 

In the heart of the Rocky Moun- 
tains profitable employment was found 
recently for deep-sea divers. At the 
bottom of the Free Silver shaft at As- 
pen, t ,200 ft. below the surface, a large 
duplex plunger j canes vi tie pump had 
been submerged for 14 years. In 
Tune, in 10, the un watering of the shaft 
was undertaken. Pumping equipment 
to take out £0,000,000 gab a month, in 
addition to a normal inflow of 1,800 
gal a minute, was provided; and the 
water level was lowered to within 116 
ft. of the pump. Two deep-sea div- 
ers were then employed to repair the 
submerged pump, and get it into shape 
to finish the mi watering of the mine. 
Their first attempts were unsuccessful 



Twice afterward they were pressed 
into service, once to replace a broken 
Range and once to clean out the debris 
that had been precipitated into the 
sump by the breaking of a retaining 
screen. Finally, however, the drain- 
ing of the shaft was successfully com- 
pleted, and the capacity of the pump- 
ing plant has been made ample to meet 
any emergency. The net result of the 
undertaking will be the draining of 20 
mines included in an area three miles 
square; and the production already 
begun from the deep ore bodies will 
place Aspen again among the great 
silver producing camps of the world. 



<T Chicago is said to have more houses 
wired for electricity than any other 
city in the country. 
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EXTREME TYPE OF " SUBMARINE 11 AUTOMOBILE 



This new style of automobile body has met with, favor jn Europe, and many manufacturers are 

adopting it 



THE STRAW HOUSE 

A summer bouse of straw has been 
built by a Californian, who utilized for 
that purpose the coverings of wine and 
beer flasks, which are placed around 
them to prevent breakage. A light 
wooden trellis was built on a circular 
foundation, and upon this the straw 



sheaths were tacked like shingles, 
overlapping so as to shed the rain. 
The roof is covered with the same un- 
usual building material. A round table 
and benches furnish the interior, and 
as it is electrically lighted, it is a pleas- 
ant resting place in the evening as well 
as by day. 



ELECTROLYTIC IRON 

Iron is now being produced elect ro- 
ly tically by a method devised by a 
('reman scientist and tried out at a 
large electrochemical plant at Leipzig. 
The iron obtained is said to be excep- 
tionally pure, and is formed in a bright, 
very solid and easily worked sheet on 
the electrode. Hy selecting electrodes 
of suitable shapes, tubing and even very 
complicated forms of sheet iron may 
be readily made. 

The electrolytic iron is said to be 
magnetized and demagnetized much 
more rapidly than ordinary soft iron, 
which, it is believed, will give it a wide 
held of usefulness in the construction 
of electromagnets. 



An Easily Made Summer House of Straw 
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BREAKING A PERFORMING FLEA OF THE JUMPING HABIT 

The flea in confined within u glass globe until It is taught the futility of hopping, and learn & to crawl. 
On the left of the picture is shown the large microscope. The incubator may be seen on the right, 
and the tiny circus pump-hern alia in foreground 



PERFORMING FLEAS SHOWN IN MOVING PICTURES 



A distinct novelty and somewhat of 
an achievement in motion-picture pho- 
tography is the production of a film 
showing on the screen a greatly magni- 
fied picture of the tricks performed by 
a circus of trained fleas* These pic- 
tures were taken, considerably en- 
larged, directly on the film, instead of 
being made from enlargements of 
photographs taken in the ordinary way. 
The him makes the spectacle of the 
performing fleas accessible to as large 
a crowd as a theater will accommodate, 
whereas formerly only one person at a 
time could view the “circus/* and then 
only with the aid of a microscope. 
The reel, which is said to be unique 
of its kind, is 1*000 ft, long, and takes 
21 minutes to run through the machine* 
The fleas, under the skill I ul and 




Section* Of Films, Showing How a Refractory T rattled 
Fisa i & Punished and Size of Performers on Films 



patient training of art expert, were 
taught to walk the slack wire, turn 
somersaults, pull tiny vehicles, etc. ; 
and the spectator, watching the re- 
production of these tricks on the 
screen, is apt to forget entirely any 
previous acquaintance — possibly of a 
disagreeable nature — lie may have had 
with the performers or others of their 
kind, in contemplation of their truly 
wonderful feats* When it E> remem- 
bered that the flea is less than Vs in. 
in length and that it appears from U-o 
to several inches long on the screen, 
some idea of the magnification can be 
obtained, 

The microscope used in making the 
pictures is about 3 ft. long with a field 
of vision of 18 in. It rests on a ball- 
bearing turret so that a view may be 
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secured at any angle* Three acetylene 
lamps are used for lighting, as these 
are considered more satisfactory than 
electric bulbs, The incubator has a 
glass body and is raised on legs several 
inches high. The temperature is main- 
tained by a water tank, at the base, 
heated by an alcohol lamp. The cor- 
rect degree in heat is guaranteed by a 
thermostat at the top. There is also a 
water gauge and other minor details* 
All the paraphernalia used in the cir- 
cus acts, such as chariots, cannon, 
merry-go-round, and wire harness, are 
made of gold. The slack-wife props 



are of catgut, and a dozen tweezers of 
various sizes are needed. All of these 
are necessarily very mi mite* To har- 
ness a flea Is a very delicate operation 
and consists in securing around its 
neck a wire one-thousandth of an inch 
in diameter which is attached to the 
vehicle to be drawn. 

In comparison with the size and 
weight of the objects he can move, 
the flea has wonderful strength and 
endurance, and after seeing the mov- 
ing pictures, the spectator will carry 
away a probably more wholesome re- 
gard for the clever little insect. 



COLLAPSIBLE BICYCLE 

John Robinson, one of the members 
of the famous Sheffield, Eng., choir, 
which is now singing in the United 
States during its world’s tour, brought 
with him a collapsible bicycle, which 
he uses as a means of sight-seeing at 
all the stopping places of the choir. 

The bicycle, which was invented 
by Robinson, is made mostly of 
aluminum, and can he taken apart and 
stored away in a leather case, as easily 
carried as a suitcase. Only five min- 
utes are required to completely dis- 




A Bicycle that Can be Fplded Up and Carried in a 
Leather Cpsc 



mantle or set up the unique machine, 
All he has to do is to loosen or tighten 
the collars that fit over the various 
parts of the framework. 

As shown in the illustration, the bi- 
cycle is only partly folded. 



WRECKING A BRIDGE BY 
ELECTRICITY 

Cutting the separate spans by 
means of electrically heated wires so 
as not to damage the old masonry 
piers and abutments which were re- 
quired for the new bridge, was the 
unique method recently adopted to de- 
molish an old wooden bridge which 
had to be removed in a hurry under a 
lime-limit agreement. Dynamite and 
fire were both suggested, but were re- 
jected as being liable to damage the 
masonry. Then the electrical method 
was tried and proved successful, 

Each bridge span comprised nine 
chords of three timbers, and the 
method adopted was to cut the 27 
sills simultaneously so that the span 
would drop into the river between the 
piers. Two loops of wire, heated to a 
cherry red by the electric current, were 
used for each sill, and i hr. 40 min, 
elapsed from the turning on of the 
current until the span fell Into the 
river* The whole operation of wreck- 
ing the bridge took from 5 a, m. to 2 
p< m.. the work thus being finished in 
less than one day* 
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Tfie Gyroscope NonsJtid fitted 
to & Motor 



One of the Gyroscope Nonskids 
in Process of Making 



GYROSCOPE PREVENTS AUTOS 
FROM SKIDDING 

It is claimed that with the applica- 
tion of the gyroscope to motors all 
danger of skidding and side-slipping 
can be obviated, that a car so fitted 
may take risky turns and run over 
slippery roads at a fair speed with 
absolute safety, and that the sudden 
setting of the brake will not cause it 
to deviate from its track. 



PROTECTING WAR VESSELS 
AGAINST TORPEDOES 

The Navy Department has before it 
from time to time recommendations 
from officers afloat that our navy adopt 
nets for protecting war vessels against 
torpedo attacks. However, the judg- 
ment of our experts, in the matter of 
defense against torpedoes, continues to 
be in favor of more protection struc- 
turally, such as additional bulkheads 
below decks, so as to localize the injury 



if a torpedo should happen to strike, 
l he latest designs of our battleships 
contemplate an increase in area and 
thickness of the submerged armor, and 
there is a proposition so to extend 
this form of protection that it will cover 
every part of the hull which is likely 
to afford a vulnerable spot for a 
torpedo. 

l ire latest information which comes 
from officers who have opportunity to 
observe the conditions in European 
navies quotes the English experts, for 
example, as disapproving of the tor- 
pedo net as being too cumbersome and 
heavy, and of doubtful efficiency 
against torpedoes, which, when nets 
are likely to be encountered, are fitted 
with net-cutting appliances. The 
French, on the other hand, seem to 
favor the net as a means of reducing 
the risk of damage by torpedoes, A 
torpedo net is mainly of use when a 
ship is at rest, and a material impedi- 
ment to speed when a vessel is in 
motion. 



ELECTRIC ADHESION RAILWAY IN THE ALPS 



Regardless of the fact that the ller- 
ninabahn, an electric Alpine railway, 
rises nearly (1,000 ft. between Tirano 
and BerninaTIospiz, with exceptionally 
heavy grades, the trains do not run 
over rack rails, but on tracks like those 
of an ordinary electric street railway. 



This is made possible by the adhesion 
of electromagnetic track brakes which 
are provided in addition to other emer- 
gency brakes. 

The Bernmabahn railway operates 
between Tirano and St. Moritz, a dis- 
tance of about 36 miles. The 300-hp. 



GO 
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motor cars weigh 2 8 tons and operate 
trains of 45 tons, at speeds ranging 
from 10 miles an hour, on the maximum 
grades, to 33 miles an hour on the level. 
The braking system for regular and 
emergency service- is said to make it 
absolutely impossible for the train to 
get beyond control, even on the heavi- 
est grade. In recent tests on such 
grades, a 45-ton train was stopped in 
in seconds and within a distance of 1 1 S 
ft. by using both the ordinary and the 
electromagnetic brake. 



to want an old one, so they pile up in 
the Treasury vaults. Quite a saving 
may he effected if their coinage is 
abolished. 



NEW YORK HAS 1,490,000 
WORKERS 

The actual bread earners of Amer- 
ica's metropolis, according to figures 
published by the New York Herald, 
number 1.490, 000. of which the work- 
ers in factories lead all the rest with a 
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XL S, MAY STOP COINING $2,50 
GOLD PIECES 

The $2.50 gold piece, which has long 
been a favored coin for watch charms 
and Christmas gifts, but not for circula- 
tion, may soon become obsolete if 
Secretary MacVeagh decides to ask 
Congress For authority to stop its 
coinage. 

Even in California, where gold circu- 
lates almost to the exclusion of paper 
money, there is a public disposition to 
shun the little coin which is so easily 
confused with dimes and pennies, to the 
Joss of the owner. Each year the mints 
have been coining new ones for the 
Christmas demand, but no one seems 



total of (100,000. The store clerks are 
next in line with 290,000. There are 
220,000 laborers and mechanics, 53,000 
men in the liquor business, 45,000 of- 
fice workers, 40,000 in the printing 
trades, 24,000 educators, 8,000 church 
workers, 0,000 lawyers, and 5,000 
physicians, ___ 

MOTORBOAT WITH AERO- 
PLANE MOTOR 

A motorboat equipped with an aero- 
plane motor made mostly of aluminum 
is making a wonderful record for 
speed on the Ohio River at Cincinnati. 
This new boat, known as the "Brer 
Fox 1IIT is able to maintain a speed 




A Light Aeroplane Motor Pushing Motorboat through Water at Rate of 30 Miles an Hour! 

of miles per hour for more than 
eight hours, and on a recent trip from 
Cincinnati down the Ohio River, a 
Speed of 33 miles was attained for sev- 
eral hours, when the craft became en- 
tangled in some floating driftwood 
and her propeller broken. ' 

The remarkable speed is more won- 
derful when it is known that the tests 
were made in fresh water, which is 
known to be a great hindrance for fast 
time. Nearly all the records of motor- 
boats are made in salt water. 

The ease of the “Br'er Fox ITI M is 
a new departure in the use of the aero- 
plane motor, the light construction 
giving it a decided advantage. The 
new boat will take part in some of the 
big races of the summer. The photo- 
graph shows the boat when traveling 
about 30 miles per hour. 



HATCHING PHEASANTS IN THE 
HOME 

Pheasant breeding in the home has 
become something of a fad in Denver, 
probably owing to the presence of the 
privately owned pheasan tries, which 
arc reputed to be the largest in the 
world. Many of Denver’s society 
ladies have had “electrobators 1 '— as the 



electric incubators arc called — placed 
in their bedrooms. A setting of eggs 
of the Chinese ringneck, or other fancy 
breed of pheasant, is then placed in the 
electro ha tor, which, by connecting it 
with the ordinary electric light circuit, 
is supplied with all the heat necessary. 
The electrobators are made in mahog- 
any. ebony and other fancy woods, so 
as to harmonize with the most luxuri- 
ously furnished apartment; and the 




Electrubator ” for Hatching Pheasants in 
Denver Home 



owner may enjoy the novelty of watch- 
ing the little pheasant chicks hatch 
tinder her. own eyes. 

Of course, after the pheasants have 
been hatched, they must be removed to 
the lawn, where inclosures of fancy 
iron fencing have been prepared for 
their reception. There the beautifully 
plum aged birds never fail to attract 
the attention and admiration of 
passers-by. In the end, however, they 
will be sacrificed to make a banquet 
for particularly favored guests. 



AN AUTOMOBILE SEE-SAW 



One of the many obstacles placed in 
the path of the automobiles in a recent 




One of the "Stunts ' 1 of an Obstacle Race 



obstacle race at Seville, Spain, was a 
huge see-saw. The run over it had to 



be made with excessive care, as too 
much speed would drop the car off be- 
fore its weight had brought the raised 
end of the see-saw down to the ground. 



PATTER OF RAIN HEARD BY 
WIRELESS 

In a report to the hydrographic office 
of the United States Navy Department, 
the officers of the French steamship 
’Niagara" declare that the wireless 
operator of the ship is able, by wire- 
less. to hear ram falling upon the sea 
at a great distance, The sound is like 
the patter of rain on a zinc-covered 
deck, and its increasing or decreasing 
intensity tells whether the squall is 
approaching or receding. The follow- 
ing explanation is given by E. Courte- 
vi31e t second officer of the ship: 

"The night being clear and dry, we 
have an isolated cumulo-nimbus cloud 
loaded with electricity, positive for ex- 
ample, and the sea underneath is 
charged with negative electricity. At 
a certain instant, when the distance be- 
tween the rain drop and the sea is 
small enough, a minute spark origi- 
nates, giving a very small Hertzian 
wave. It is the superposition of these 
numerous rudimentary undulations 
that gives the pattering effect in the 
wireless receiver." 



CORONATION TIARAS IN THE MAKING 



For many months before the corona- 
tion of King George V, the London 
jewelers were kept busy designing and 
constructing coronation tiaras, many 
of which are composed of more than 
500 minute pieces of metal and are set 
with five or six hundred diamonds. 
Such a tiara will keep several workmen 
busy three months. 

In making a tiara, the design is first 
created, and then reproduced in wax, 
all the stones being set in, so that the 
purchaser can see the exact effect of 
the ornament when completed, A zinc 
model is also made, with the design 
painted upon it, so that the exact effect 



can he seen when tried on the head of 
the purchaser, and this is used to fit 
the tiara tn the head destined to wear it 
After the various metal parts of the 
tiara are made, they are grouped to- 
gether on a shaped frame covered with 
wax, then, when the desired effect is 
obtained, the pieces are cast in plaster, 
removed from the frame and united to- 
gether. Drilling holes in the platinum 
to receive the stones is one of the many 
difficult tasks in tiara manufacture. 
Many tiaras have more than 600 holes, 
and it takes an expert workman a week 
to drill them. Then every hole has to 
be separately polished by hand, a task 




Fitting a Tiara to the Head. The Manufacturer Always 
a Sine Model and the Design is Painted on It 



Making Up the Design of a Tiara in Wax. Ail the Stones 
ate Placed in It, so That the Effect may be Viewed 



which would take one polisher a month 
to accomplish t but the parts, of course* 
arc given out to several. If a single 
workman should set all the stones, it 
would lake him seven weeks to com- 
plete the task. 

Although the makers of a tiara take 
the greatest care, at least $50 worth of 



precious metal disappears in the pro- 
cess, even though the filings and wash- 
ings recovered average as high as $350 
or $400. The water used by the work- 
ers in gold and platinum for washing 
their hands is always filtered olT to re- 
cover the precious part of the dirt it 
contains. 




Setting One of the Large Stones in a Coronation Tiara, If a Single Workman were to Set All the Stones 
Sn a Good Tiara, It Would Tike Him Seven Week# to Complete One 






CONEY ISLAND IN THE MONKEYSHINE SEASON 





A C ago tire unwitting simian* all unwarned, built for himself a doubtful 
reputation as mans true ancestor. Latterly, we see fit to Ida me the 
defenseless ape for much. Yet is it anywhere on record that* some dear 
prehistoric summer, a merry little monkey ever passed his choicest coeoanut 
to a busy little monkey who owned a slanting rock* and thereafter, having 
folded about him his prehensile tail, slid gaily to the bottom and went his 
way feeling that his cocoanut Vworth had been gained? lias it ever been 
proven that ihc same merry little monkey, going forth in quest of diversion, 
tripped head over heels on a deftly concealed vine and, rolling thereafter in 
a hysteria of mirth, knew himself satiated? In line* can the modern monkey- 
shine be blamed upon the ancient monkey? Science is silent. 

W hat is the point of all this? Perhaps there is no point; but— here lies 
the gate of the summer amusement park. Let us enter. 

Warm, is it not? A breeze would be grateful, and there are alleged to be 
plenty of them hereabouts. Who has stolen the breeze? Cast your indif- 
ferent, supercilious glance of inquiry at the wide, black-mouthed funnel yawn- 
ing beside you. The polite uniformed attendant seems to be turning it in 
you* own personal direction; why? Ah I A gust of compressed air — ap- 
proximately 9*01)0*1)0(1 lb + pressure to the square inch — has emerged from the 
funnel and struck the back of your neck ! Your hat has blown off and for 
an instant you fancied that the hair had gone with it ; and now the multitude 
howls its merriment as you claw the air and choke down your deep emotion 
and strive to render your countenance like unto a wooden mask. Do you 
accomplish this last? You do not; but you have located a section, at least, 
of the breeze. 

Well, it was all for the general fun. Now, if you choose, you may stand 
and watch other hats blow off until you drop for sheer weariness. Put come 
this way: come and — what? Why the maniacal shriek and the accompany- 
ing dance? No* that top step did not crumble under your weight; it merely 
sank half an inch or so, to convey the impression that some malicious per- 
son had removed the floor entire. Now it is up in place again, ready for 
the next seeker after new sensations; and if there be a few raw spots on 
your fancied dignity, you have only yourself to blame. No one asked you 
to wave your arms and yell like that, you know. Come along* 

Do you yearn to mount a fine, large wooden horse and career gaily up and 
down tracks for a space? No? Then observe this bowl — this splendid large 
wooden bowl* four or five feet deep, stink in the floor and polished like glass 







inside. What is the idea of the thing? Pshaw I Somebody pushed you in, 
did they? Well, at all events, you grasp the idea now; the idea is to get out 
How? Oh, many, many ways suggest themselves. If a traveling crane were 
rolled up to the edge, you could grasp the hook firmly, signal for them to 
start the engine and thus he hoisted back to the level. Or a husky fireman 
might lie fiat on the edge and extend you the courtesies of his sealing ladder ; 



or you could manage it 
irons ; or even an Alpcn 
But, none of these 
see how Nature, ever 
path to freedom, just 
as all these people are 
run like blazes and keep 
around and around; and 
track, will conduct you 
spiral which, by the 
land you at the level top 
Well, it was a job, but 
no particular need of all 
Other people, not less 
enjoy that trick thor- 
not be here. There is 
as there is in this human 
prefer to watch, eh ? 
Martian if you choose 
The p e o p I e, as you 
revolving disc of wood 
solely to see if they can 
of centrifugal motion 
the people naturally roll 



the Real Daring Ones Make an 
Ascension on a. Stream 
of Water 



with a set of climbing 
stock would help, 
things being available, 
kind, has provided your 
start and run in a circle, 
bidding you; start and 
on running, around and 
Nature, on the banked 
up an ever-widening 
grace of Heaven, will 
of the bow l ! 

you did it — and there's 
that profanity, either, 
than 1)9 per cent of them, 
otighly, else it would 
no end of fun in it, just 
roulette wheel. So you 
Very well, act like a 
and ask your questions, 
observe, get on that big, 
with the inclined edges 
stay on. Since the laws 
obtain here as elsewhere, 
off again, more or less 



gracefully; but there is nothing like trying. In fact, it is fun to try. 

What became of that small man, who seemed to pop into thin air? Why, 
he went through the trapdoor and down the vanishing slide, a new feature 
this year. You wouldn't like to vanish down a slide? Possibly the small 
man did not do it wholly from choice, you know. 

And you don't care to venture into the trick house and have a new hair- 

raising sensation every three sec- 
onds ; and you prefer to keep out 
of tli at delightful maze of wire- 
fenced passages which will tangle 
your sense of location until you are 
unable to walk down a sunlit street 
without a compass? Well, you own 
a strange mental make-up; possibly 
this particular park is not attuned 
to you. Let us pass into the next. 

The broad, high, shiny incline, 
with the many ridges and rises and 
lumps upon its surface and the 
mattresses at the bottom, is the 
bump-the-bumps. One climbs to 
the top and then, sitting informally 
upon the smoothness, glides to the 
bottom once more. As a game it 

Mke Two People Trying to Eieer One Craty > - . - . , . r . * , * 

Automobile at floth Ends IS ■ IU a ClSSS With golf; the Object 







is to come to the end of the course striking ns few times as possible. Few 
of the merrymakers are expert, though. They- — well you can see what I 
mean right there! See the pretty little lady lying on her side and rolling 
down at about 300 revolutions per minute? She raised her hands, you know, 
and lost her balance, and — what? Yes. as an exercise, that is supposed to 
keep down superfluous flesh and preserve the lines of the figure* if you choose 
to look at nothing but the serious side. Perhaps that is why the pretty lady 
is doing ib but her figure does not seem to need attention. 



Somehow, I'm afraid 
spirit of that vivacious 
of this arrangement — the 
the steps ever moving 
wise like the sad sea 
mal flight ; now two 
switched to the same 
the one side and down 
course, is to walk to the 
and c o m e d o u r n the 
ground once more intact, 
course it can be done! 
before your eyes. And 
1 see them falling over 
o t h e r ; everyone sees 
merriment after that last 
Well, well, well ; if 
at this ! This is the only 
skelter. All parties 
skeltered climb the long* 
— accept a grass mat if 
— and, in any case, seat 




The Object is to Resell the End 
Slrildn^ us Few Times 
as Possible 



you do not catch the 
slide. See what you think 
staircase over here with 
up and down and side- 
waves. Now it is a nor- 
steps have s u d d e n I y 
level, and so on, all up 
the other. The trick, of 
platform at the top, turn 
other side and reach the 
and it can be done— of 
Men are doing it right 
the women? Of course 
themselves a n d each 
t h e m, as the gale of 
crash testified, 
that doesn't appeal, look 
and inimitable belter- 
desiring to be hclter- 
hot stairway to the right 
they are really fastidious 
themselves at the top of 



the long, deep curved flume of polished rattan* pointed groundward at a sharp 
angle. After that, it is all over in six seconds and half a dozen shrieks. There Is 
something inexorable about that helter-skelter; there is rii> turning back after 
that first downward move. 

Just see that anatomical jumble wave and surge and slide! It is like a 
flesh and blood jigsaw puzzle being emptied down a coal-chute, is it not? 

See that shower of puffs and hairpins and other little odds and ends! 

Sec that man crawling away with his collar behind his ears, while the 
stout lady who slid just behind him waves his necktie and screeches point- 
lessly ! 

Yes. and see that other lady, with 
hair trailing to her waist! How she 
dutches the impalpable atmosphere 
and staggers and gasps S 

Isn’t it simply great? Isn't it the 
greatest — what? 

Are these sane people, presumably 
normal? Most emphatically they 
are, you chump- — perfectly sane, 
normal, hard-working folk. And do 
they while away the long winter 
evenings at home banging each 
other with baseball bats and jump- 
ing out of windows? Do tbev de- ^ ^ ^ ^ „ 

scend their own stairs by standing can stay on 




on their heads at the top and allowing a hydraulic ram to lend them the 
impetus necessary for the rest of the trip? Do their floors wave up and down 
and are their mirrors curved and are their knives and forks put before them 
white-hot? 

Oil, you are impossible — -utterly impossible! You are as far out of place 
here as an electric fan on the polar ke-pack. You miss absolutely the whole 
idea of this pure-fun scheme. Certainly, the people pay their money to do 
these things; just as certainly, they work for the money— yes; and if you 
are not one of them, that is your loss, not theirs. 

You want to inspect the newer inventions— the strictly 1911 stuff? Look 
about you then. 

“Rides” everywhere, are there not? Rides up hill, down hill, through 
lighted spaces and through black spaces, around corners and through mag- 
nificent sheet-iron canyons, hand-painted. Little coasts and bounces that 
merely raise your hair and others that cause your lieart to stop short. See 
this one, the newest and the pride of Coney Island, Here the bored amuse- 
ment seeker may ascend for his little trip, and before he has finished, much 
of the bored feeling is gone, for here you may make at least one drop of 
90 ft.— the height, approximately, of a six-story building. 

These, though, are long rides. There are plenty of shorter ones. Consider 
the blithesome egg-nogg. The little car is built egg-shaped and rolls about 
with the characteristic facility of the true hen product. Yon and your little 
car are turned loose at the top of the inclined plane, and you get your fun 
out of trying to steer a straight path to the bottom. 

Here is another, too, rather more ornate- — -the tumbler. This, you will 
note, is a sort of flat, heavy, oval car, with the seats in the center and back 
to back, and a regulation automobile steering wheel for each of them. And 
incidentally, of course, there are a pair of wheels at each end to be steered. 
The passengers aboard, the car is hauled to the top of the incline and, like 
the egg-nogg, turned loose. And considering that two people are trying to 
steer independently ; that whenever the wheel is twisted to the left, the 
car goes to the right, and vice versa ; and that nothing under the sun can 
stop the general downward progress of the whole affair, even your analytical 
mind will fail in the search for any mathematical process of predicting the 
course of any given tumbler. 

And the human sausage machine, too? Who would not pay to know the 
sensations of the supposititious canine taking the pure-food law course? Step 
right into the machine and walk ahead. You have no choice, once in, to he 
sure, for you are in a constantly traveling spiral cylinder and cannot turn 
back. Hark to the sounds alleged to be part and pared of the making of 
the frankfurter! Ah! You’ve been ground out through the other end and 
you're blinking in the sunshine again, presumably ready for cooking. 

View the pneumatic tower, too — a western idea. The mighty glass cyl- 
inder rises some 20(1 ft. toward the sky. The tight-fitting, circular platform 
at the bottom is watting for its hundred or so of passengers. They will arrive 
presently and the cylinder will he closed, After that, they will let in com- 
pressed air beneath the platform, and it will rise slowly but surely to the top 
of the tower. Once there an electric motor will turn platform, passengers 
and all through one complete revolution, so that all may view the landscape. 
And then, slowly but surely, the platform will sink down the shaft to the 
bottom once more, as the pressure is released. Nothing startling or nerve- 
racking about that, is there? 

Nor is there about this floating geyser, another new idea on something the 
same principle, using water instead of air as the elevating medium. Three 
couples may sit in the three seats fastened to that big steel cone. When they 



are quite ready, the water-pressure will be turned on, and a tiny stream— 
something like three-quarters of an inch in diameter — will be squirted up 
into the point of the cone. The pressure will be increased and increased 
again, until cone and passengers are 95 ft. in the air, balanced on a rod of 
pure water — to sink slowly to earth again as the force behind the stream is 
relaxed. 

The round building over there? Well that is where they have the new 
automobile race. No, it does not seem large enough for a motion-picture 
show; but all the same they are racing over there on a banked track just 
ST ft* in diameter, flic tilt of the track is 50 deg. and there arc more than SO 
laps to the mile — and if you want to catch the real sense of this* just tilt your 
chair to an angle of 50 deg. and try to sit in it. the while reflecting that 
nobody, hitherto , has cared to race on a track furnishing a mile in only ten 
laps 1 

You have an idea of your own? Very well, I am listening. You will call 
it ' the sleeper and as people pass through the door a padded section of lead 
pipe, actuated by a powerful automatic spring, will present each medulla 
oblongata with a guaranteed impact of three thousand foot-pounds? And you 
feel sure that it would make a hit, do you? 

Well, well run along home now. Well go home and pore over some nice, 
snappy Egyptology or vivisect somebody's essay about the effect of capital 
on the trade winds or something else that you really can appreciate. 

And that about the monkey? Feed him poisoned peanuts or drop him into 
boiling oil, but purge him of blame for anv of these antics? Wei 1 — perhaps 
you are right. Consider the monkey vindicated. 




Sltfn Right Up, La dies and Gentlenrtn — One Dime — It Won't Make You nor Break You 
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POSTCARD PHOTOGRAPHS 
WITHOUT NEGATIVES 

A very compact photographing ma- 
chine embodying several interesting 
and ingenious features is being placed 




on the market by a Chicago concern. 
It is an automatic machine, in the 
shape of a cannon, consisting mainly 
of a magazine (containing a charge of 
300 sensitized positive postcards), a 
camera and a developing chamber. 
The photographs arc made in a few 
seconds, without negative, directly on 
the postcards. 

The operation is simple, a turn of 
one of the levers on the outside of the 
camera sufficing to unwind one of the 
sensitized postcards from the reel in 
the magazine and depositing it upon 
a carrier. A movement of the second 
lever brings this postcard into an up- 
right position directly behind the lens 
in the proper focus for making the ex- 
posure, a pressure of the bulb makes 
the exposure, and another turn of the 
second lever releases the postcard 
from behind the lens and allows it to 
drop into the developing jar, which is 
directly underneath. This jar or cham- 
ber contains four developing cups, so 
that the operator may take four pho- 
tographs in rapid succession, deposit- 
ing each in a separate cup. The proc- 



ess of developing is so rapid that, by 
the time the operator has made the 
fourth picture, the first is thoroughly 
developed and ready to be delivered. 
The postcards, sensitized by a secret 
process, do not require separate solu- 
tions of developer and fixer, the cards 
being developed and fixed simultane- 
ously in the single solution. It is also 
claimed that the photographs cannot 
lie overdeveloped, no matter how long 
they are left in the solution. 



SOAP SUBSTITUTE WASHES 
FINEST FABRICS 

A new soap substitute which does 
not include any fats or oils in its com- 
position has recently been produced 
and is said to be much better than any 
of the ordinary soaps, as regards case, 
safely and satisfaction, for washing 
even the finest silks, laces or colored 
fabrics. 

This soap is a combination of silica, 
alumina and alkali, mixed in certain 
proportions under proper conditions 
of temperature. In one formula that 
may be used, ISO Ih. of commercial 
sodium silicate are mixed with 135 lb. 
of liquid caustic soda, or lye. of den- 
sity 42 deg . on the Man me scale , and 
boiled and mixed in an ordinary soap 
digester. After boiling for a short 
time, 34 lb. of commercial alumina 
(aluminum hydrate) are added and 
the boiling and mixing continued for 
three or four hours. The resulting 
liquid, which is now thick and creamy, 
ts poured into 'the cooling apparatus, 
and after it is congealed it can be bro- 
ken up into small pieces, or pulver- 
ized. 

This product can either be used by 
itself or as an admixture to improve 
the quality of ordinary soaps* 



GTlie hull of the British cruiser 
“Champion," which lay in the River 
Medway for seven years, was found 
complete! v covered with an immense 
accumulation of barnacles and weeds, 
among which were at least 40 tons of 
mussels. 



TESTING THE STRENGTH OF MONOPLANE WING 




A novel method of testing planes is used at the Deperdussin aeroplane factory in France, 
The machine is inverted and the planes are gradually loaded down with sand, evenly 
distributed, until a weight exceeding the pressure which the wings must withstand in 
service is reached. 



DERRICK PICKS UP SHIP BOD- 
ILY TO LAUNCH HER 

An up-to-date parallel to the meth- 
ods of the ancient philosopher and in- 
ventor, Archimedes, who is said to 
have devised a crane that picked up 
the galleys of the Roman invaders and 
dashed them on the rocks to save his 
city of Syracuse, was furnished in 
the recent launching of a 20-ton ship 
at Buffalo, N. Y, 

The “Erie*" the boat in question, is 
4.1 ft* long, and was erected in a yard 
so far above the level of the water that 
it would have been difficult to launch 
her on the usual slides. It was there- 
fore decided to lift up the ship bodily 
and swing her over into the river, A 
lofty derrick was erected on the river 
hank for this purpose, and rigged with 
steel cables which were bound tightly 
around the vessel. The lifting, swing- 



ing and lowering were safely accom- 
plished, and the method proved so sat- 
isfactory that it is probable the same 




Launching Motorboat: by Means of a Derrick 




system will be used in the launching 
of other and larger craft within the 
weight capacity of the hoisting ma- 
chinery available. 



PROJECTING SHADOW SIGNS 
ON SIDEWALKS 

Flaming-arc lamps are being used in 
Germany to project shadow signs onto 
sidewalks in the manner shown, the 




Using the SidtWfrlk a Shp4t?w-Sign Screen 



intensity of the illumination being 
sufficient to make the display stand out 
strongly The arc lamp is inside the 
vertical cylinder, and its rays arc sent 
out through the horizontal projection, 
then deflected downward by the ob- 
lique mirror. 



CAn electric transmission tine in 
Mexico has a single span 1,(1511 ft, in 
length where it crosses the Bavispe 
River. 



FRENCH MILITARY AIRMEN 
GET POOR PAY 

France put a low value on the lives 
and service of the aviation enthusiasts 
of its army when the preparation of 
the extra pay table for airmen was in 
progress, as it provides the same com- 
pensation for a flight in an aeroplane 
in fair weather over an aerodrome as 
would be given for a difficult air feat 
such as the flight of Captain Bellanger 
irom Pau to Paris* The basis of the 
pay table and its increases is time and 
not the character of the service. Ac- 
cording to this table* a pilot who is an 
officer receives 5 francs ($1) for a 
flight of 5 kilometers (3.1 miles), 
while a private is given but 3 francs 
(60 cents). Under 5 kilometers noth- 
ing is given the airmen. Distance 
ceases to be a factor with the first 
figure in the table. Time then enters 
into the equation. A balloon ascent of 
from one to two hours’ duration gives 
an officer fiO cents; if the stay in the 
air amount to six hours, the pilot gets 
$1, and for a longer period than that, 
t$5. For dirigible voyages in the same 
periods of time, the officer receives $L 
$2 and $4 respectively, while the 
aeroplane driver is given $1, $3 and 

The aeronautic journals and the air- 
men generally are fighting the system 
on the ground that it is inadequate and 
absurd, as the conditions that govern 
flight are of the most diverse charac- 
ter, and while nothing but the most 
elementary knowledge may be re- 
quired for a flight of several hours, on 
one occasion, on another it would re- 
quire the skill of an expert to keep his 
craft in the air for a few minutes. 



PORTABLE DEVICE FOR 
TIMING AUTO RACES 

The electric instrument which has 
been used for the past year or two at 
the famous Brooklands track in Eng- 
land has been accepted by the Inter- 
national Federation of Automobile 
Clubs as the official device for the tim- 
ing of automobile races. The installa- 



tion at Brooklands was, of course, per- 
manent, but from it has been developed 
a portable instrument, the principles of 
which are the same, although the ar- 
rangement of the pens and magnets 
have been altered. 

The batteries, clock, and recording 
mechanisms are packed m a box 28 in. 
long by 11 in. wide and 17 in. in depth, 
and a folding table, 36 in. long by 21 in. 
wide, is provided with the outfit. The 
operation of the instrument is simple. 
Across the track at the point where the 
measurement of speed must commence 
and finish is laid a pneumatic strip, so 
fastened down that it cannot be 
knocked out of place. This strip is 
merely a rubber tube, blown out under 
air pressure, and inside it at the t^p 
and bottom are metal strips, normally 
held apart by the inflation of the tube. 
When the wheels of the car pass over 
the strip. I lie two metal surfaces touch, 
and this closes an electric circuit, which 
causes one of the recording pens of the 
instrument to make a mark on the 
paper tape fed through the chrono- 
graph. 

Experiments made to ascertain how 
fast a car would have to travel over the 
strip in order that the metallic contact 
should be so short and quick that the 
pen of the instrument would not he 
moved, proved that a speed of -1 6b 
miles an hour would have to be made 
before the capability of the machine 
could be questioned. These tests, of 
course, were made by oilier means. 




Th* Portable Electric Timing iilachine Adopted by the 
International Federation of Automobile Clubs 



GUARDING THE TREASURES 
OP A GREAT CATHEDRAL 

The treasure chest of a great cathe- 
dral rivals that of a royal treas- 
ury in the magnificence of the jew- 




D<?ar of Vault at St. Patrick's Cathedral, New York, 
Showing the Sacristan Holding the Ostenaoriunl 



els it incloses. These are set, not in 
crowns or necklaces, but in altar uten- 
sils and in symbols, or sewn upon the 
priceless vestments which are used 
only upon special occasions. Like the 
crown jewels of a nation, these often 
have a sentimental value as great as 
their monetary worth, and they must 
he carefully guarded. 

The treasures of Saint Patrick's, the 
largest Roman Catholic Cathedral in 
New York City, are kept in a crypt 
back of and beneath the altar. Few 
people know of the location of this 
chamber. From a room behind the 
altar a broad marble stairway with vel- 
vet handrails leads downward. A long 
room used for the cleansing of altar 
vessels and donning of vestments is 
the first stage of the descent. From 



a door in one end of this room a nar- 
row flight of stone steps leads into the 
silent concrete regions below . They 
twist and turn steeply into a narrow, 
low-ceiled passageway, which leads to 
the heavy door of the suberypt. 

The sacristan opens this door, and 
turns on a blaze of electric light which 
is reflected from every part of the room. 
The shelves about the four sides are 
laden with bright -colored vestments. 
Some of these are of old rose and gold, 
permitted only to the use of a cathe- 
dral, and upon very special occasions. 
Others are of red velvet, and all arc 
heavily embroidered. A single gar- 
ment is valued at $6,000* 

In the corner, locked and bolted, is 
the door of the safe, and thither the 
sacristan leads the way. When the 
door is Anally opened the whole inte- 
rior seeing a mass of jewels and gold. 
But there is a second door of steel 
bars, and not until this is unlocked are 
the contents, placed at a safe distance 
behind it t to be inspected. 

Among the altar furnishings arc a 
chalice, the gift of Pope Leo XIII, a 
cup of solid gold. There is a cibo- 
rintru a coffer or case which holds the 
Host, also a gift of the Pope. In a 
long leather box is an archbishop’s 
episcopal cross of gold and silver. 



which with its pedestal stands 8 ft, 
high. 

But by far the most valuable article 
is the ostensorium or monstrance, a 
box in which the Host is exposed to 
receive the veneration of the faithful. 
In order that this might have a sen- 
timental as well as a real value, a 
former director of the Sacred Heart 
called upon the congregation to put 
into the contribution box some article 
of jewelry which they valued for its 
associations. When the boxes were 
passed the women put m their rings 
and their earrings. This mass of jew- 
els was imbedded in the outside of the 
case with great harmony of design. 
But so great is their number that an 
expert appraiser of jewels declared 
that he would require 24 hours to es- 
timate their value, which is somewhere 
between $50,000 and $100,000, 

Besides their intrinsic value, all of 
these articles are heavily chased and 
carved, or set with enamel to repre- 
sent different scenes. In order that 
they may he safe, the door leading 
from the vestment room to the crypt 
is guarded day and night None may 
pass there without the sacristan in at- 
tendance. And not even the arch- 
bishop himself knows the combination 
of the great safe. 



WASHING THE HANDS 
WITHOUT WATER 



The only soap which can be used to 
wash the hands without requiring 
water for either the initial proceeding 




or the rinsing is claimed to be a soap 
foam made in France. It is a liquid 
soap of vegetable extracts mixed with 



tetraborate of sodium, the latter giving 
off oxygen and thus making the soap 
antiseptic as well as foamy. 

For. family use the soap is put Up 
in a small atomizer, as shown in the 
illustration, but where large quantities 
are used, as in hospitals, hotels and 
offices, it is contained in a large 
atomizer operated by a foot lever. 
After using, the soap is allowed to dry 
on the hands and is then wiped or 
rubbed off. 



CChinamen or Lascars are said to be 
preferred by some captains to British- 
ers or Americans for sailors, not be- 
cause they will work for lower wages* 
but because they do not forcibly resent 
physical ill-treatment. 
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GUN PRACTICE ACCUSED OF 
WETTING ENGLAND 

The question as to whether or not 
violent detonations of explosives cause 
rainfall has been raised in England 
through an appeal made 
to the First Lord of the 
Admiralty by Viscount 
Dalrymple in the House 
of Commons. The ap- 
peal embodied a request 
that the gun practice of 
the navy be held at some 
time other than the 
warm, fair season, when 
heavy rains might cause 
great damage to crops. 

Admiral McKenna re- 
plied that there existed 
no proof that explosions caused rain, 
and that Shoeburyness, where prac- 
tice with big guns is most frequent, 
and, in fact, the whole coast of Essex, 
has an average yearly rainfall far be- 
low the average of the British Isles, 
From this he concludes that it might 
as well be said that gun practice pre- 
vents rainfall as that it aggravates it. 



NEVER-USED RAILWAY CAR 
CHAPEL OF A POPE 

In 1858 Emperor Napoleon III gave 
Pope Pius IX a train composed of 
three cars, one of which was the 



chapel here shown. The other cars 
contained a saloon, with a balcony, 
and a dining and bedroom. The train 
was taken from Paris to Rome by 
water, but the pope never used it, and 
it remained almost neglected at Flor- 
ence- It lias now been restored for 
the exhibition in the castle of Saint- 
Angelo at Rome. 




Oratory of a Train Given to Pope Piu$. IX by Napoleon III 



ASSERTING PUBLIC RIGHT TO A FOOTPATH 



Custom is almost a law unto itself 
in England, and common usage, in the 
eyes of the general public at least, 
generally decides the right or wrong 



of a contention. For many years a 
footpath, winding its way over private 
land to a wood near High Wycombe, 
Bucks, England, was used as a short 




Marching over Private Ground to Re-Establish a Footpath and Assert the Public Right to Use It 
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cut, but the path and the adjoining land 
was recently plowed up in an effort to 
dose it. Consequently, 3,000 persons 
assembled to assert public right to the 
path, and, forming a double line, 
marched over the plowed land to re- 
establish right to it. 

Another recent instance of public 
right has to do with the purchase of an 
old estate. The new owner attempted 
to close off a section of the land on 
which the public had long been allowed 
to picnic. The result was a lawsuit, 
the contention of the public being that, 
as the public had used this land for 
a hundred or more years, its right to it 
was solidly established. 



ARTISTIC CLOCK STAND 

Recent furniture novelties include 
this artistic clock stand. Both the clock 

casing and stand are 
mahogany, the long 
legs and the saddle 
of the latter being 
inlaid. 




has 

con- 



A LARGE ELEC- 
TRIC SIGN 

W hat might aptly 
be called an elec- 
tric billboard 
recently been 
stmeteri in Federal 
Par k, Louisville, 
Ky., to advertise va- 
rious local industries 
and the city itself. 
The sign is 100 ft. 
long and GO ft. high, 
and is divided into 
six rectangular dis- 
play spaces, each 30 
by 20 ft. There are 
about 6,000 electric lamps of various 
colors, many of them operated by dash- 
ers to give motion effects, and at each 
end is a 40-ft, Corinthian pillar sur- 
mounted by a 4-ft. globe of wrought 
iron and glass, The sign includes 
many novelties, both of an electric and 
advertising nature, and is said to be 
the largest of its kind in the world. 



PERFECT HEARING REQUIRED 
BY AIRMEN 

The perfect physical condition the 
man of the air requires if he expects 
to be successful is drawn attention to 
in a recently published work on the 
“Physiology of Aviators, 1 ’ written by 
Professor Nieddu-Semidei, art Italian 
scientist. That the organs of respira- 
tion and circulation, as well as the 
nerve centers, should function prop- 
erly, and the vision be perfect, is 
clearly understood, but that the con- 
dition of the organs of hearing has a 
no less important hearing on the ques- 
tion will, no doubt, seem less natural. 

It is, however, according to the Ital- 
ian scientist, absolutely indispensable 
that the labyrinth of the internal car, 
and especially the three semicircular 
canals, he perfectly sound and send 
tli eir message instantly and with unfail- 
ing correctness to the brain center they 
serve, which is the seat of the sense of 
equilibrium and orientation. 

An actual demonstration of how car 
trouble may bar men from flight was 
recently provided bv a pupil of one of 
the French airmen. This pupil mani- 
fested errors in judgment of direction 
in all of his trial flights, and very 
nearly met with serious disaster. 
Upon examination, he was found to 
be suffering from an inflammation of 
the ear, which impaired the hearing 
and caused functional troubles in the 
semicircular canals. Asked to walk in 
a straight line with his eyes closed, he 
deviated from the course, always to 
the right, and this deviation was still 
more marked when he was requested 
to walk in a circle. When the path he 
attempted to walk was convex toward 
the right, he traced a widening spiral, 
and vice versa* all of which, it is 
claimed, was due to the troubles in the 
semicircular canals. 



FThe recovery of tin from scrap heaps 
in the United States last year, includ- 
ing old tin cans, tin pipe, etc,, 
amounted to 2,423 tons as tin, and 
3,092 tons in the form of alloys. 
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FfOflt Elevation Showing Entrance Parch at the Side 




• i * ■■ jfl-* ■ ! 

Fir^t Floor Plan 

Jinrwwm Hu i rd ftakEir. Architect 



Second Floor Plan 



SMALL HOUSE DESIGN THAT WON A PRIZE 



One of the prize- winning designs 
for a $2,500 house in the Building 
Trades Employers’ Association of New 
York, that attracted particular atten- 
tion, provided for a four- room and bath 
concrete and terra cotta block dwelling, 
l lie distinctive feature of which was a 
side entrance. The central chimney 
idea is also carried out in this plan 
which gives a big ornamental fireplace 
for the living room. The architect 
plans to make this room, which is also 



to be used as t lie dining room, the main 
feature of the interior of the house, the 
space allotted to it being half the area of 
the ground floor, giving an apartment 
13 ft, by ] !>. ft. The exterior walls from 
the first-floor level are to be built of 
terra cotta block, finished on the out- 
side with stucco plaster. The interior 
trim of the first floor is to be chestnut 
with stained cypress door and window 
frames for the exterior. On the second 
floor, painted white pine is to be used. 
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A new railroad or locomotive pile 
driver has been brought out by a Cleve- 
land engineering company to meet the 
requirements of modern railroad work. 
To do this it must pick up and quickly 
place the pile in position, should be 
capable of moving quickly from point 
to point as a self-contained whole, and 
should be able to drive piles at various 
angles, either ahead or on the sides. 

The new pile driver is a self-pro- 
pelled car, carrying upon itself a 
self-propelled truck, which, in turn, 
supports a self-rotating structure for 
driving piles at various angles and in 



any position. The whole is so designed 
that all the ways and equipment can 
be lowered quickly to within standard 
railroad clearance for traveling. 



ANESTHETICS USED BY 
ANCIENTS 

Several scientists claim that the use 
of anesthetics in surgical operations can 
be traced back to the most remote an- 
tiquity, declares a writer in Cosmos. 
Thus, according to them, the Chinese 
used a plant, called Ma-vo, related to 
the hop, for the purpose, long before 
the Christian era. The ancient Greeks 
knew r the sleep-producing qualities of 
several plants, as, for instance, the 
nepenthe mentioned by Homer; and, in 
the Middle Ages and the Renaissance, 
some surgeons had recourse to the 
soothing and pain -stilling properties of 
certain poisonous plants, of which the 
nightshade is the type. But these in- 
stances seem to have been rather iso- 
lated, and surgical anesthesia, properly 
so called, was not commonly practiced 
until the latter part of the I9lh century. 

Horace Wells, a dentist of Hartford, 
Conn , is said to have been the first, 
who, in 1844, used nitrous oxide, com- 
monly known as laughing gas, as an 
anesthetic in a surgical operation. 

Another American dentist, William 
Thomas Green-M orton, of Boston, was 
the first to use ether in extracting a 
tooth t and later in the same year, 184ft, 
John Warren, at the Massachusetts 
general hospital, used it in a more im- 
portant operation. 

Chloroform as an anesthetic came 
into use in 1847, when, on the recom- 
mendation of the French physiologist, 
Flourens, operations were successfully 
performed in Paris hospitals on pa- 
tients under its influence. Cocaine as 
a means of producing local anesthesia 
was first used in 1884. 

On the comparative value of ether 
and chloroform the medical world has 
been much divided. Statistics show 
one death in 14,987 cases of anesthesia 
by means of ether, while one death in 
3,358 cases, where chloroform is used, 
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is ascribed to the anesthetic. But the 
question is by no means settled, for 
even in the rare cases where death lias 
occurred, it is- difficult to say definitely 
whether it was caused directly by the 
anesthetic or by what the surgeons cal! 
syncope, sudden cessation or failure of 
the heart's action from nervous shock, 
or heart -failure. Medical history re- 
cords many peculiar cases of this kind, 
as of a patient who died when the sur- 
geon pointed out with his finger the 
spot where lie was going to make an 
incision ; another who expired, before 
an amputation, at the very moment a 
compress, containing no anesthetic or 
other substance, was placed before his 
nose ; and several others who died at 
the first touch of the surgeon s knife, 
Such deaths have occurred also in vivi- 
section of animals, some suddenly 
dying at the moment they were tied to 
the operation table. 



FIRST AMERICAN ELECTRIC 
AUTOMOBILE 

This curious tricycle, propelled by a 
two-pole electric motor at a speed of 
six miles an hour on the level, is be- 
lieved to be the first successful electric 
automobile made in America, In 1889, 
just 22 years ago, it created a mild sen- 
sation when it appeared on the new 
concrete paving of a Boston street for 




The First American Electric A utortialnte. It w?j 
Successfully Operated in Boston in 



its first tests. The machine was oper- 
ated by a ^ix-ccll storage battery, and 
weighed complete about “190 lb. 



WEIGHING RACING 
MOTORBOATS 

Many of the most interesting motor- 
boat races of Europe are held on Lake 
Constance, Switzerland, d he illustra- 




Wetgliifltf u Motorboat btforie n Rice on Lake C^n stance 



tion shows a racing motorboat being 
weighed preparatory to the start of a 
race. The boats are lifted out of the 
water by a crane to which the weigh- 
ing mechanism is attached. 



THE AIRWOMEN OF FRANCE 

The annual meeting of the Wn maids 
Aviation Club of Paris has drawn at- 
tention to the activity of French 
women in aerial flight. The reading 
of the secretary’s report shows that 
members uf the club took part in 80 
aeroplane flights and balloon ascents 
in 1910, and that numerous prizes were 
awarded i**r distance, speed, and dura- 
tion, Among the prizes mentioned in 
the reporl were three perfectly lovely 1 ' 
La Valliere pendants, of which one 
has yet to be won. 



("Three or four steel towers, 450 ft. 
high, are to be erected at Fort My or, 
as the laud base of the government 
wireless system. 
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HIDING A FOUR-INCH BAR IN 
THE NOSE 

A remarkable u black-art' ! trick, 
which, it is said, has never been de- 
scribed In any book or circular on 




Position of the Disappearing 4-In, Bar 



magic, y et ^ ias been worked from time 
to time by conjurers of different na- 
tionalities. is shown in the accompany- 
ing drawing. 

The trick requires much nerve, and 
is one that should not be tried by the 
novice, as it might easily result in se- 
rious injury. It is done with two bars 
of stub steel, between 4 in. and 5 in* 
long and j\ in. in diameter, with the 
ends rounded, highly polished, and 
nickel plated* One bar Is used for the 
trick, and the other for production from 
the back of the neck. 

The trick is usually done at close 
range, the bigger the crowd the bet- 
ter, One of the steel bars is shown for 
critical examination, and then placed 
alongside the nose to show how far it 
would really go if pushed into the nose. 
It would apparently go to the brain, 
and the watchers become confident 
that, no matter how the bar disap- 
pears, it does not go into the nasal or- 
gan. But that is just where it does go, 
and in the following manner: The 

conjurer places his left hand over the 
nose, and then pushes the steel bar 
into his hand and up into the right 



nostril until the right passage is found. 
Then it is pushed downward into this 
passage until the inner end reaches the 
spinal column, and the outer end is 
pushed up out of sight. When the 
hand is removed from the nose the bar 
is nowhere to be seen, and even the 
best posted watchers believe the bar 
has disappeared through sleight-of- 
hand. Then the bar is taken from the 
hack of the neck, it having apparently 
passed through the head. 



DEVICE PREVENTS OVER- 
LOADING OF CURRENT 

This device prevents the use of more 
than a specified amount of electric cur- 
rent on a circuit, by causing the light 
to flicker as soon as any excess load is 
turned on* It consists of a small hori- 
zontal vacuum tube containing two 
mercury cups on the lower side, with 
leading-in wires sealed into the glass 
and making contact to a globule of 
mercury in each cup- A soft iron bar 
or needle rests on the globules of mer- 
cury and normally completes the elec- 
trical circuit between the two Icading- 
iu wires* and above one end of the 
needle is a small electro-magnet in 
series with one mercury cup. 

Hie apparatus is placed in one leg 
of the circuit, the current passing, first 




A Device for Limiting the Amount oJ 
Current Used 



through the magnet, then to 9 the left- 
hand mercury cup, through the needle 
to the right-hand cup, and thence to 
the load. When the load exceeds the 
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predetermined limit, the magnet lifts 
the needle away from the mercury cup 
and breaks the circuit. This interrupts 
the current in the magnet, the needle 
drops back in the cup and the cycle is 
repeated, producing a continuous flick’ 
ering of the lights as long as the ex- 
cess load is maintained. 



POCKET BANK CHECK 
PERFORATOR 

A simple and ingenious little device, 
designed to prevent checks from being 

tampered with, is 
shown in the ac- 
company ing il- 
lustration.’ It is 
made of alumi- 
num, weighs but 
half an ounce, 
and does not take 
up more space 
in the vest 
pocket than 
would a postcard. 
Unlike the ma- 
jority of check 
protectors, it not 
only perforates the paper beyond the 
figures so that the number cannot be 
extended, but also perforates the fig- 
ures. One side of the device contains 
the dollar -sign perforator and the 
figures 1, 3, 3, 4, and 5, and the oppo- 
site side contains the perforators mak- 
ing the figures fi s 7, 8 t 9, 0, and a star. 
In perforating the check with the dol- 
lar sign and the amount it calls for, all 
that is required is to slip the cheek be- 
tween the plates and to press the fig- 
ures desired, one at a time, between 
the thumb and forefinger* 



TO PROTECT MEN WORKING 
IN BOILERS 

The Industrial Safety Association 
suggests the device here illustrated as a 
safeguard for men working in boilers. 
Live steam lias more than once been 
turned bv mistake into a dead boiler 
where men were working, and with 
fatal results. When a number of boil- 







ers deliver steam to a common main 
there is always a shut-off or throttle 
valve to cut each boiler out of service 




The Safety Locking Device in Place. Warniiig thatt 
Workman is in Boiler 



and isolate it from the steam line, and 
it is for such a valve as this that the 
safeguarding device is designed. It 
consists of a split and hinged steel 
cylinder, which may be slipped over the 
hand wheel of the stop valve and 
locked in place by means of a padlock. 
.The key is given to the man who enters 
the boiler, and as long as the cylinder 
is on the stop valve, it is impossible for 
anyone to turn on the steam. 



FINGER SIGNALS FOR 
MOTORCYCLISTS 

The finger signals shown in the 
accompanying drawings are the idea 
of a motorcyclist who believes that his 
fellow enthusiasts would welcome a 
system of signs by which they could 
signal each other or convey informa- 




Courte*y Motorcycling London 

"Please Stop * 1 "All Rijibt 11 u Proceed Cautiously " 



Finper Signals for Motorists 

tion without dismounting* It is often 
difficult for riders to ask a question or 
make a request when approaching each 
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other because of the noise of the 
engines. The holding up of the little 
finger of the right hand might be 
adopted as a signal requesting an ap- 
proaching rider to stop, the bending 
outward of the thumb as a warning to 
proceed cautiously, and the displaying 
of the thumb straight up as an “all 
right*' answering signal. 



ELECTRIC VALVE-GRINDING 
TOOL 



A line of electric valve-grinding 
tools, for grinding valves of the lift 
or poppet type, as in automobile en- 




Portable Eltctfic Valve-Grinding: Tool being Applied 
to the Valves of an Automobile Motor 



gines, compressors, etc,, or any form 
of globe valve, or air or gas cock, has 
been placed on the market by an Amer- 
ican tool company. These tools take 
the place of hand labor in grinding 
valves which require to be reseated 
periodically. 



G Fifty public school children in Phila* 
delphia gained an average of 4 lb. each 
during a period of one month, on the 
nourishment obtained from a three- 
cent lunch prepared as an experiment 
by the managers of the Sage Founda- 
tion, the lunch being served hot and 
usually consisting of Hamburg steak 
or Irish stew with rice and brown 
gravy. Bean soup, rice pudding, 
prunes, and bread and butter were also 
served. 



UTILIZING RESISTANCE 
OF AIR 

A French inventor, M. Constantin, 
proposes to enlist the enormous resist- 
ance of air against rapidly moving ve- 
hicles as a force to add to the motive 
power of racing automobiles instead of 
allowing it to exist as an opposing 
force. His idea is to mount a turbine 
wheel at the front of the automobile, 
where the air pressure will cause it to 
revolve and consequently impart to it 
a certain energy. This energy he pro- 
poses to utilize as an auxiliary power, 
by means of a simple mechanical 
transmission. The front of the auto- 
mobile will, of course, he struck by the 
air current after it has passed through 
the turbine wheel, but its force will be 
largely spent* and the inventor insists 
that the gain realized will be very con- 
siderable. 

The inventor lias not yet made tests 
of his idea on an actual automobile, but 
appears to be perfectly satisfied with 
the results as demonstrated by a model 
apparatus. This consists of a small 
aluminum car, weighing about 2 2/3 
lb,, without motive power, but pro- 
vided at the front with a turbine. Op- 
posed by the current from an ordinary 
ventilating fan, the car is not driven 
back, but rushes toward it with surpris- 
ing energy. 

Representatives of the French scien- 
tific magazine “La Nature,' 1 who at- 
tended the experiments, say that the 
little car not only attained great speed, 
but actually climbed grades of 0 in 




This Model Car Overcomes and is Propelled by the 
Resistance of Air Against n Turbine Wheel* which 
Transmits the Energy to the Prive Wheels 



100. Opposed by a current from a 
more powerful fan, it moved into the 
teeth of the opposing air with a load 
of 24 lb. 
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A mission arm chair of simple de- 
sign and construction is shown in the 
accompanying illustration. This chair 
is suitable for any room of the house 
and can be made of wood to match 
other fur nit nre* Quarter-sawed oak 
is the wood most generally used, and 
it is also very easy to obtain. The 
stock can be ordered from the mill, 
cut to length, squared and sanded. 
Following is a list of the material that 
will be needed ; 

2 front Irgs. 2 by 2 by Srtyi in, 

2 back legs* 2 by 4 by 43 in, 

2 arm rests-, 1 by 4 by 2l> in. 

ft rails 44 by 4 by 21 Vi iri. 

5 raiSs, ¥ by 2 by 2W f in, 

2 Lack nieces, 44 by 2 by 16 J4 in. 

1 piece 1 rather, 31 in, square. 

1 p^ce burlap, 2S in, square. 

2 pieces teal be r, 13 by is in. 

2 nieces burlap, 13 by IS in. 

I box S oi, lacks. 

5|4 duz. ornamental nails. 

Start with the front legs. Cut a 
tenon l^-in, st|nare and %-in. long on 
one end to fit the arm rests. The mor- 
tises for t lie side rails are cut Vii in. 
wide and % in, deep. The tenons on 





Details of Arm Chair Construction 
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the rails are cut to fit these mortises, 
care being taken to get them all the 
same length between shoulders. The 
back legs are cut with an offset of 2 
in. as shown in the detail drawing and 
also have mortises cut in them for 
the back crosspieces. The upright 
pieces in the back are fastened into 
the crosspieces by means of tenons and 
mortises, and should be in place when 
the crosspieces are fastened to the 
legs. 

The arms are cut from the I by 4 
by 2G-in, pieces. Be careful to get 
them so they will pair. The outside 
edge can !»e either curved or straight 
as desired. The front ends of the arms 
arc held in place by mortises which 
fit over the tenons on the ends of the 
front legs, while the back ends are held 
in place by round-headed screws as 
shown. 

The chair is now ready to he glued. 
Be sure to get the parts together per- 
fectly square, and when dry scrape off 
all surplus glue around the joints, for 



slain will not adhere to glue and a 
while spot will he the result of failing 
to remove it. Go over the parts care- 
fully with fine sandpaper and remove 
all rough marks. Then apply the stain 
you wish to use. 

To make the seat, first fit boards in 
the bottom and nail them to the side 
rails as shown. Fill the space with 
hair or elastic cotton felt to about 3 in, 
above the edge of the rails, Bind this 
down tightly with a piece of burlap 
and tack the edges to the rails. Cut 
out I lie corners of the burlap so that it 
will fit about the posts. Put the leather 
on over this and tack the edges to the 
bottoms of the rails, Then finish with 
the ornamental nails as shown. 

To finish the hack, first tack a piece 
of burlap over the opening, then place 
a layer of hair or cotton felt on this 
about 1 in. thick. Stretch the leather 
over this and fasten with ornamental 
nails. The back side is finished hi the 
same manner, except that the hair is 
omitted. 




AUTOMATIC FRENCH BREAD- 
MAKING MACHINE 

This machine, invented and used in 
France, automatically makes loaves of 



The dough first passes between 
cylindrical rollers and is formed into a 
broad ribbon* which is carried on an 
endless sheet to the knife. The knife 
cuts it into the desired lengths, it 
passes to another set of 
cylinders which roll it 
into the desired thickness* 
and then another endless 
sheet carries it to a third 
roller, rotating against 
the motion of the sheet. 
W hen the dough has un- 
dergone this final shap- 
ing* the roller rotating 
against the motion of the 
sheet stops automatically 
and allows tile loaf to 
pass under it and then 
under a board which 
presses it into the desired 
length. "When this ope- 
ration is completed* the 
loaf falls onto the pan on 
which it is to he baked 

in the oven. 

The machine rims on 1 3 Up., and 



An Automatic Bread-Making Machine which Turfla Out 1,200 
L&ives an Hour 

bread of any weight and size wanted, 
while the shape, also, can be varied. 
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only one man is required for its opera- 
tion. It is claimed that as many as 
1,2G0 loaves can be turned out in an 
hour. 



RADIOACTIVE ELEMENTS 
IN THORIUM 

A German scientist who has made a 
special study of thorium, the metal 
which is used in large quantities in the 
manufacture of incandescent mantles, 
is said to have discovered several radio- 
active dements in the residuum after 
the thorium lias been separated. He 
estimates that Germany alone could in 



three stories high, with two towers ris- 
ing 130 ft. above the street level. These 
towers will contain water tanks of 
20,000-gal, capacity, to be used for fire 
and storage purposes. The main wait- 
ing room is 70 by 1 2$ ft., with nothing 
above it but the roof, 00 ft. high, and 
will be finished in Italian marble* In 
addition to the large waiting room, 
small waiting rooms, cafes, etc*, there 
is a large concourse, 50 by 200 ft. 

The building's exterior is of the 
Spanish renaissance style, and is con- 
structed of American terra cotta* 
Considerable color is introduced to con- 
form with the tropical climate and the 




Tile New Uiiiun Terminal Station of the Railways Entering Havana 



one year extract enough of these ele- 
ments as a by-product of its thorium 
industries to correspond in radioactive 
strength to a triHe over one-third of 
an ounce of pure bromide of radium. 
This is said to be more than the whole 
world’s store of this wonderful sub- 
stance at the present time* 



HAVANA'S NEW PASSENGER 
STATION 

The new passenger station in 
Havana, which will 3>e used as a union 
terminal by the Cuban lines, will be 
one of the finest structures in Cuba, 
The station building is 240 ft. by 70 it, 



C uban wealth of color. An interesting 
feature will be the absence of glass, 
the windows being provided with shut- 
ters. Double sets of shutters will be 
used for all the windows, the light, ex- 
terior set to be used when an ordinary 
rain storm occurs, and the inner shut- 
ters, which are provided with reinforc- 
ing bars and extra heavy bolts, as a 
protection against the Cuban hurri- 
can es. 



€"The first whaling steamers to be 
equipped with wireless are the “Tyee, 
Jr.,' 3 '‘Fearless” and ' Resolute.’' owned 
by the Tvee Company of Seattle, 
Wash* 
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A DIVIDABLE WINDSHIELD 
FOR AUTOMOBILES 

By using one half of this vertically 
dividable windshield, the motorist tak- 
ing a spin by himself can materially 




Cutting Down Wind Resistance by Use of Divided 
Windshield 



cut down the wind resistance and still 
be well protected from the elements. 
When riot in use, the shield, or either 
half of it, can he swung down parallel 
to the hood without interfering with 
the opening of the laller. 



REFAIR GLAMPS FOR AERO- 
PLANE FRAMES 

In the past, the airman whose aero- 
plane sustained a slight breakage of 
the framework has been obliged to 
abandon his Right and send the ma- 




A Clamp by which Breaks in the Frameofan Aeroplane 
may be Quickty Repaired by the AiJirtiifl 



chine to the repair shop at great ex- 
pense and loss of time. Now, however, 
there is a damp on the market with 



which he can mend the damage him- 
self, unless it he exceptionally serious, 
and at least fly back to his hangar, if 
it be not advisable to continue the 
flight. 

The damp, recently patented by a 
French Arm of machinists, is made in 
several different shapes, which have 
become standard in flying-machine con- 
struction in that country, but it is 
sufficiently flexible to fit slightly de- 
viating shapes of framework. The 
nature of the -clamp is clearly shown 
in the illustration. The flexible steel 
bands forming the collars are bent 
back on the inside at the hinges in 
order to form a spring catch which 
effectually prevents the joined parts 
from slipping. 



BELLS RING WHEN BALLOON 
SINKS OR RISES 

Ingenious, yet simple, this curious 
alarm warns the aeronaut of the verti- 
cal movements of his balloon or air- 
ship without 
the neces- 
sity of his 
keeping an 
eye on an in- 
d i c a t o r, 
which might 
be difficult 
at critical 
moments. 

The de- 
vice, which 
may p r o p- 
e r 1 y he 
called an 
aerial alarm 
clock, has two hells of extremely dif- 
ferent tone, arranged in a cylinder 
open at both ends. A fan, disposed 
horizontally between the two hells, is 
revolved by the rush of air entering the 
cylinder, whirling in one direction 
when the balloon is descending and the 
air rushing up through the cylinder, 
and in the other direction when the 
balloon is ascending and the air rush- 
ing down. Mechanism geared to the 
fan actuates one bell when the machine 
is falling and the other when it is ris- 
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ing, so that the aeronaut can tell by 
the tone of the hell which way the ver- 
tical movement is. Furthermore, the 
interval between the hammer strokes 
diminishes when the descent or ascent 
is rapid, and vice versa, which enables 



the aeronaut, after he has accustomed 
himself to the use of the apparatus, to 
estimate fairly accurately the rapidity 
of the ri$e or fall. When sail insr on 

■LG? 

the same level, the alarm will of course 
remain silent. 



THE MAKING OF ARTS-CRAFTS LAMPS 

By JOHN D. ADAMS 
PART XII— PIANO LAMP 



T HE piano lamp 
is by no means 
limited in its useful- 
ness to the reading of 
music, Placed along- 
side of the mortis 
chair it furnishes an 
excellent light for 
reading, and also may 
he used to advantage 
in connection with a 
card table or sewing 
stand, both of which 
are usually too small 
to conveniently hold 
a lamp. 

The woodwork is a 
trille more elaborate 
than in any of the 
lamps thus far de- 
scribed, but this need 
not deter the reader 
from undertaking its 
construction, as the 
carpentry involved is 
of the very simplest 
nature-— in fact, not a , 
single mortise or 
tenon is employed. 
Commence the con- 
struction with the two 
crosspieces for the 
base, which, alter 
having been trimmed 
off squarely and to 
length, should he 
halved out to one-half 
their thickness where 
they cross one anoth- 
er, so that when fitted 1 



1 together the thick- 
ness of the connection 
will be but 2 In. The 
four blocks for the 
feet should now he 
trimmed up perfectly 
square and smooth 
on their ends, after 
which all the pieces 
thus far made should 
1>e put together. Use 
glue at all joints, sup- 
plementing it with a 
few long slender 
screws set in from un- 
derneath. The center 
post should now be 
taken tip and planed 
to a uniform taper 
from a point about 10 
in. from the lower 
end dear to the top, 
after which the cor~ 
no i s are to be beveled 
off in the manner 
shown. The four an- 
gle brackets are now 
to be sawn out and 
l rimmed up to a per- 
fect right angle, after 
which the center post 
should be placed in 
position and t Ii c 
brackets attached by 
means of glue and 
screws. In the mat- 
ter of staining, the 
other furnishings in 
the room should be 
J considered. 





m 



POPULAR MECHANICS 




The shade is of octagonal form and 
will necessitate a sheet of cardboard 
about 58 by 50 in. While possibly not 
the quickest, the most accurate way to 
lay out the pattern is to draw it di- 
rectly on the cardboard. Draw a cir- 
cle of 1 1 Vi -in. radius, and space off 
eight chords, 

7% in. long, 
around t h e 
c i r c u m f cr- 
evice, and from 
each of the 
nine points 
(indicated by 
small circles 
on the draw- 
ing), draw ra- 
dial lines to 
the center. On 
the outer side 
of each chord 
lay out the 
lines for the 
small side 
panels, and on 
the inner side 
and also along 
t h e radial 
lines mark off 
the %-in. 
strips that 
form the bor- 
ders of the tri- 
angular spac- 
es that form 
the sloping 
portion of the 



be given a slight bend along each of 
the radial lines, after which l lie first 
and last sections may be connected 
by means of the extra strip, to which 
a good coat of glue is to be applied. 
The pointed ends shown at each outer 
corner of the side panels will now be 

found to lie in 
a horizontal 
position and 
t o overlap. 
Set in a paper 
fastener a t 
each of these 
points, and 
t h c ii apply 
passe- part out 
tape to the 
eight vertical 
and radial 
bend s, A 
small octag- 
onal block 
should now be 
prepared, and 
after herding 
in the eight 
tabs at the top 
of the shade, 
this 1> I o c k 
should be se- 
cured in place 
by means of 
glue a n cl 
tacks set in 
from the m- 
s i d e . Give 
the entire 



shade. I lav* 
ing drawn the 
c o m p 1 e t ed 
patter n as 
shown, score 
with the knife 
along the dot- 
ted lines so. 
that a 

sharp bend may be made* and then cut 
the remaining lines dear through* The 
bending slum Id be done over the sharp 
edge of a table or board, First bend 
the strips along the lower edges of the 
side panels to a right angle, and then 
bend the panels downward to almost a 
right angle. The frame should next 



framework a 
coat of dull 
Mack a n d 
when dry pro- 
ceed with the 
colored paper 
lining. B e - 
fore attaching 
the shade i n 
position, the porcelain receptacles for 
the lights should be attached to the 
center post. Two or four lights, as de- 
sired. may be used. The cord should 
be amply long and connect with an 
outlet in the side wall, where the con- 
trol l i ug switch may he placed, A 
switch can he attached to the center 
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given output as docs the ordinary 



post near the top and 
dose to the lights* if no 
controlling device is in 
the line back of the at- 
tach mein ping. The cord 
can be carried to the base, 
in case ibe plug attach- 
ment is in the baseboard, 

* 



LARGE ELECTRIC 
BAKERY 

Bakeries in which noth- 
ing but electricity is used 
for heating purposes are 
b e c o m i n g increasingly 
common in parts of Eu- 
r o p e w h ere abundant 
water power enables the 
current to be sold at a 
price at which it competes 
successfully with other 
beating agents. At B re- 
gen a* near the Swiss bor- 
der in Austria, there is a bakery which 
has an oven baking surface of 14 sq, yd., 
in two stories. In the ovens there are 
SO heating elements, arranged in such 
a manner that when they are all work- 
ing, the heat is evenly distributed. 
These elements are connected by sep- 
arate electric circuits to switches cor- 
respondingly located on a convenient 
switchboard. Thus* as any combina- 
tion of the heating elements may be 
used, the amount of heat in tli e ovens* 
as well as its manner of distribution, 
may be regulated to a nicety. It is 
said that this electric oven requires 
only 47 per cent of the time to handle 



type of baker's oven. 



TANDEM MOTORCYCLE 

An ordinary motorcycle converted 
into a tandem machine by a frame of 
the owner’s own design and construc- 
tion is shown in this illustration. 
Bucket seats are provided for both the 
driver and the passenger, the latter 
being slightly higher than the former. 
Both* however, arc considerably lower 
than in the usual motorcycle con- 
struction. 
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ELECTRIC FAN WITH 
BED BRACKET 



BRAZIL’S RUBBER FORESTS 
ARE VAST 




Bedstead Bracket for Electric Fan 



An attachment for fastening an elec- 
tric fan to the corner post of the foot-, 
board of any brass or iron bed is 



shown in this illustration. The four 
prongs of the bracket arc covered with 
fck, and, as the bracket is held securely 
by a piece of cotton webbing, no metal 
conies in contact with the post of the 
bed to mar its finish. The adjustment 
may he changed at a moment's notice 
by loosening the thumb screw, and 
the fan may be directed tn i blow on tile 
bed, over it, or to create a general cir- 
culation of air about the room. 



PAPER CONSUMPTION 
IN 1910 

The paper consumption for the year 
1 f 1 0 in t lie United States. Great Brit- 
ain, Germany, France, Austria, and 
Italy, amounted to 1, 270,0011 tons, of 
which the United States consumed 
more than half, or 3,730,000 tons, 
Germany came next with 937,000 tons, 
which is within 13,000 tons of the 
whole world's paper consumption 2-0 
years ago. Great Britain used 173,000 
tons; France, 4UV.0IH1 tons; Austria, 
340,000 tons, and Italy, £05,000 tons. 
The .per-capita consumption in the 
United States has increased about six- 
fid d since 1800, 



The vast rubber forests of the Ama- 
zon Valley, a zone of 1,000,000 square 
miles, have been explored and ex- 
ploited in only a small way, the great 
drawback being that the better the 
conditions are for wild rubber the* 
worse they are for human habitation. 
Each year some new stream or tribu- 
tary' whose banks arc heavily wooded 
with rubber trees is discovered, but 
away from the streams are vast forests 
of which no clear estimate can be 
made. The reason for this is the 
density and the dampness of these great 
stretches, and the difficulty of reaching 
them. In fact, the difficulties are ap- 
parently so tmsurmouti table that great 
plantations of rubber trees are being 
grown in Brazil in regions easier of 
access. 



GIANT KEY IS WEATHER 
VANE 

The weather vane of St. Peter's 
church, Cornhill* is one of the most 
unique in the 
British Isles. 

It is a giant 
key, 9 ft. high, 
and its allusion 
to St. Peter’s 
position as 
keeper of the 
gate of heaven 
is obvious. 



CT According to 
L a N a t u r e 
(France) the 
number of or- 
ganic chemical 
compound s 
— -that is, in 
which carbon 
enters as a 
constituent — definitely known to sci- 
ence at present amounts to 1.10,000, to 
which chemists each year add from 
five to eight thousand. 
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SOLIDIFIED GASOLINE 

The nature of the solidified gasoline 
which is being experimented with in 
Europe as a substitute for liquid gaso- 
line has already been described in this 
magazine, but the accompanying illus- 
tration shows one of the jelly-like 
blocks suspended on a fork. It is 
claimed that the solidified gasoline is 
more convenient for automobiles than 
liquid gasoline. 

A writer in the Automobile Owner 
explains that "the petrol is mixed with 
a small amount of stearin which has 
first been treated with hydrochloric 
acid. To this mixture is added a mix- 
ture of methylated alcohol which has 
first been treated with sodium hydrate. 
The two liquids are stated to unite 
with considerable energy and, after the 
addition of water, the gelatinous mass 
results. 

*'It is claimed that the petrol so 
treated is tar safer to handle than in 
the liquid condition, and no doubt this 
is so, for as jelly, the activities of the 
petrol seem to a certain extent to be 
suspended. fhrowti into the fire, the 
jelly burns little more fiercely than 
candle grease. 1 am told that, after ex- 
posure for 3% hours in a laboratory, 
the loss by evaporation was about 44 
per cent., but one would think that this 




A Block of Solidified Gasoline on a Fork 



rate is more than sufficient to be dan- 
gerous/' 



f Probably the longest direct tele- 
graphic circuit yet established in prac- 
tice was put in use for one hour or 
more when a war correspondent at 
Douglas, Ariz,, recently wired to New 
York by way of Los Angeles, El Paso, 
Dallas, Kansas City and Chicago, a 
total distance of over 4,000 miles. 




CLEMENT-BAYARD’S NEW MONOPLANE 



The 4S-hp., 4-cylinder motor is inclosed behind the radiator in front. The machine made its first 

flight recently at Issy-les-Moulineaux, France 
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THE OLDEST AMERICAN 
COOKING STOVE 

This stove, believed to be the oldest 
cooking stove in America, was made in 
176? *at the Hereford furnace* near 



Cooking Stove Cast In Pennsylvania in I7fj7 

Huff's Church, Berks County, Penn., 
one of the first charcoal furnaces estab- 
lished in that state. The stove is of the 
box form, standing upon legs similar 
to those of a sewing machine, weighs 
500 1b. complete, and is 36 in, long, 34 
in, high, and 13 in, wide. The top is 
lidless, the only opening being a small 
hole for the pipe. The oven is small, 
being only 14V*; in, long, 13 in* wide, 
and 6 in* high* The floor of the oven 



is removable, and there is no grate in 
the bottom of the stove, the fire being 
built directly on the bottom, and the 
heat passing below the oven, back of it, 
and over the top to the pipe. 



“DELAWARE” EXCEEDS TRIAL 
SPEED IN NEW TEST 

The huge battleship “Delaware/ 1 
after a cruise to South America of 
about 36,9110 miles, successfully com- 
pleted her four-hour forced-draft run 
recently, at an average speed of 31.8*3 
knots (35*17 miles per hour). In this 
test, the ship exceeded her trial speed, 
which was 31*56 knots (34*83 miles)* 

This remarkable efficiency which the 
‘Delaware" has shown, together with 
her great lighting power, leads the 
naval authorities to believe that, alone, 
she would have been able to destroy 
the entire fleets of both American and 
Spanish navies that were assembled at 
Santiago* 



STRETCH OF RAILROAD BUILT 
ON SALT 

What in this illustration appears to 
be a train standing in a field of snow 
is in reality a train on the surface of 
a vast field of salt near the Great Salt 
Lake in Utah. The stretch of railroad 





The Vast Salt Beds lltur the Great Salt I^ak-e of Utah arc Now TrdvfrstJ by u Railroad Line 
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Ealing Hay by Camel Power dti the Stepper of Siberia 



over this deposit of salt is part of the 
new line of the Western Pacific sys- 
tem extending from Salt Lake to San 
Francisco. 

In constructing the line around the 
lake the engineers found it expedient 
to build a stretch across the vast salt 
beds, the average depth of which is 
about 8 ft, "Hie salt is so hard and 
solid that most of the line traversing it 
was built directly upon the deposit; 
all of it, in fact, except where the grade 
necessitated cutting through the salt 
incrustations to the earth. 

When the air is moist and the sun 
shining, the expanse of salt may readily 
be mistaken for a field of dazzling white 
snow* 



BALING HAY IN SIBERIA 

American agricultural machinery has 
made excellent advance into Siberia. 
Nevertheless, methods of tilling the 
soil are rather primitive in that part of 
the world, and in the accompanying 
photograph one sees the kind of hay- 
baler sometimes employed on the 
steppes, ft is run, as will be observed, 
by camel power. As that animal is 
walked around in a circle, the hay. 
thrown into the machine from a stack 



is compressed into solid bates. Un- 
doubtedly, the contrivance does the 
work very satisfactorily, though less 
rapidly than might be desired. 



ARMOR FOR X-RAY 
OPERATORS 

This improved armor or garment for 
the protection of physicians and sur- 
geons from the 
influence of the 
X-rays, c o m - 
prises a rubber 
mask w i t h 
spectacles o f 
lead glaze, a 

long b louse 

made of lead, 
rubber, and bis- 
muth, and thick 
gauntlets of the 
same material 
The head cov- 
ering, with its 
broad nose- 
piece and spec- 
tacles gives the 
w carer a 
strange appear- 
ance, indeed. Protected from X-Rays 
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SCIENCE AND MECHANICS IN 
THE MIDDLE AGES 



ADVERSE REPORT ON GREAT 
LAKES REGULATION 




No. 7— EARLY MINING. — In 1557, John 
Agiieola, a famous divine of Saxony, published a 
took on mining from which the accompanying 
illustrations were taken. The first show's the 
workings of two levels of a mine, with methods of 
timbering and hoisting, and the other a chain-pump 
worked by men treading inside a wheel A pump 
of this type was found 50 or 60 years ago in a mine 
that had been' abandoned in the fifteenth century. 



The International W aterways Corn- 
mission, appointed to consider the 
proposition lor regulating the level of 
Lake Lrie made by the board of engin- 
eers on deep waterways in 1900, has 
at last turned in a report that is ad- 
verse to the proposition. 

The plan proposed by the board of 
engineers consists of a submerged 
weir or dam in connection with a set 
of sluice gates located across the 
outlet of Lake Erie. With the sluice 
gates all closed, the low water flow 
would be discharged over the fixed 
submerged weir, and, ar times when 
the lake was receiving its maximum 
supply, the surplus would likewise be 
allowed to escape by opening the 
sluice gales, thus keeping the lake at 
practically the same level at all times. 
Such a dam would hold the level of 
the lake at or near 57 1*7 ft, above 
mean tide at Xcw York, which is 
higher than any monthly mean stage 
reached since authentic records were 
commenced in 1860, The scheme 
would lessen the low water stage of 
Lake Erie about 1 ft., that of Lake 
St. Clair lull It., and of Lakes Huron 
and Michigan O.ST ft. 

The adverse report, however, is 
based on the fact that the advantages 
for Lakes St, Clair and Erie arc not 
sufficient to offset the disadvantages 
for Lake Ontario and the St* Law- 
rence River* The oscillation in Lake 
Ontario would he increased about M5 
in., and low water would be made 
lower by about 4 1: i in, The depth of 
the St. Lawrence canals would be di- 
minished by about 7,66 in,, and the 
city of Buffalo and its southerly 
suburbs would suffer by increased 
damage of floods* and from the post- 
ponement of the date of opening of 
navigation in the spring. 



f The latest material For the wing sur- 
faces of aeroplanes is fine wire gauze, 
the meshes of which may he filled with 
lacquer* varnish, boiled oil, particles 
of cotton, wool* etc. 





"Waler-Soakid MattriilEe. RiSfcufed frarn Firt^, beln^ Dried in the Dfying 1 L-dft qf the Underwriters 1 Satv^B* 

Company pf New York 



DRYING MATERIALS SAVED FROM FIRES 



The Underwriters Salvage Company 
of New York has an ingenious electric 
plant, utilizing the entire loft of une of 
its warehouses, in which all the water- 
soaked material rescued from Hres is 
dried. Almost everything from har- 
ness and hardware to silk dresses and 
lingerie is dried there. As soon as the 
materials arrive they are hung in rows 
from front to rear on specially con- 
structed hangers, garments made of the 
most delicate fabrics being subjected to 
the process without the slightest dam- 
age resulting from the drying. 

A ;30-hp. electric motor supplies the 
power for two monster fans, one of 
which drives the air through a maze of 
vertical steam pipes, where it becomes 
heated* and then forces it into a gal- 
lery which runs the entire length of 
the loft. From this gallery the air is 
distributed into the room with suffi- 
cient force to send it to the remotest 
corner, and the second fan creates a 
suction which draws off the damp air 
through a gallery at the bottom of the 
room. The temperature of the room 



begins to rise a few minutes after the 
motor is set in motion, and continues 
to rise until the loft becomes uncom- 
fortably warm. 

The door of the drying room is cov- 
ered with galvanized iron, which 
renders U fireproof and also makes a 
perfect drainage system. 



THE DESTRUCTIVE FORCE OF 
A TORNADO 

When it is taken into account that a 
tornado needs for its existence a whirl- 
ing velocity of between 2011 and 400 
miles an hour, and that the atmospheric 
pressure in its vicinity is reduced from 
2,1 1 1>0 to 1,000 lb, per square foot, its 
destructive force may well be appre- 
ciated. These facts were brought out 
by George S. Bliss, oi the l idled States 
Weather Bureau, during a recent lec- 
ture in Philadelphia, lie stated that it 
would be impossible, under any cir- 
cumstances, to construct buildings, 
pole lines, etc., that would withstand 
even the mildest of tornadoes. 
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SCHOOL BOYS COMPETE IN 
KITE FLYING 

An adaptation of the ( Tinese pastime 
of kite flying for the instruction of 
school boys has become one of the 




Measuring the Altitude at a Hew York High School 
Kite-Flying Contest 

features of the year in a New York 
school. The director of science of 
the institution lias devised a series 
of kite-flying contests that have a 
more or less educational value and 
at the same time contain all 
the elements of play that attract the 
boy. One of the features of the affair 
is the altitude contest which instructs 
the youthful competitors in the art of 
measuring tile altitude of their kites. 
At the last of tine competitions held this 
year the ..altitude prize went to a boy 
whose kite registered -1,500 ft., this be- 
ing the altitude reached by the kite and 
tint the length of the cord that held it. 
The longest flight, or length of cord, 
was K.000 ft. The competition closed 
with a battle in the clouds that >vas 
unique, A dozen or more kites armed 
with sharp knives were sent up and the 
boys handling the reels manipulated 
them so that their kites would cut the 
strings or structures of the others. 



TELEPHONES TO AID FIRE 
FIGHTERS IN FORESTS 

Rangers in the national forests will 
be supplied with portable telephone 
sets with a special flexible wire which 
can be easily and quickly run along 
the ground to isolated places in the 
forests. The telephones w ill be of use 
in summoning help to prevent a repeti- 
tion of the disastrous conflagrations in 
the Northwest last August, The adop- 
tion of these telephones is due to ex- 
periments conducted since last summer 
with sets similar to those used by the 
signal corps of the army. 

Prevention of large fires has been 
furthered since last year through 
lengthening trails and extending per- 
manent lines. When the fire season 
arrives, an extra force of rangers will 
penetrate the isolated parts of the for- 
ests, laying their telephone lines along 
the ground as they go. Metal boxes 
containing fire-fighting implements, to- 
gether with a supply of food, have also 
been distributed along the many trails 
where they will be easy of access. 



CAMEL WATER CART 

The water carts of Aden. Arabia, are 
drawn through the streets by camels, 
These carts deliver daily from house 
to house a free ration of 10 gal. of con- 
densed water, the only kind procurable 
in that community of about 45,000 
population. 




Delivering Free Water in Aden, Arabia 
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'J'HJS is the fifth cf 3 series of articles by Dr. Ogden, 
who is professor cf physics ai the Fifth Avenua H l^h 
Schcol, Pittsburg, Pa. In every heme, fh every office, 
In every shop or factory, the fight against Dust 3 3 never* 
ending. Dr, Of den Itiumtmiw this subject En a manner 
which brings a realization of its Infinite Importance. 



V — The Foe of the Workman 



CCIENCE with her wizard appliances 
^ has done marvelous things for man- 
kind in the matter of protection against 
disease* She lias searched out the 
causes of the scourges that formerly 
played havoc with the human race. 
Smallpox, diphtheria* cholera and ty- 
phoid fever have been hunted down 
and made to reveal their death-dealing 
secrets. We have learned to be cau- 
tious as regards the character of our 
drinking water* We know the danger 
of the malaria-carrying mosquito* We 
appreciate the insidious menace of the 
common house-fly. We understand 
the importance of enforcing pu re-food 
laws. Nevertheless, there is one av- 
enue, broad and wide, along which 
disease and death march arm in arm, 
right into the very heart of the citadel 
of life: It Is the highway that leads 

from the King- 
dom of Dust 
The myriads of 
dust motes are 
the real execu- 
tioners of man- 
kind* especially 
in those occu- 
pations where 
the formation 
of dust is a nec- 
essary con com i- 

j 

taut. 

A n 
man 
about 




The Painter Works with 
One of the Most Danger- 
ous Poisons Known to 
the Arts 



average 
breathes 
21 cu, ft. 
of air per hour. 
Under the very 

Ooiif rlsht. lVll n 



best conditions possible, the air he 
breathes is never entirely free from 
dust. Under ordinary conditions, the 
average business man in his compara- 
tively sanitary office breathes in thou- 
sands of dust particles every hour* The 
workman* who earns his livelihood in 
shop* factory, or mine, has his propor- 
tion of motes enormously increased, 
owing to the nature of his work ; un- 
fortunately, also* the character of these 
particles is too often changed from the 
innocuous kind to the death-dealing 
splinters due to certain occupations. 

An artisan working with keen-edged 
tools must exercise extreme care in 
order to prevent harm to himself. If 
he is surrounded by circular saws re- 
volving at lightning speed, or with 
vats of corrosive acids, or furnaces of 
molten steel* these perils arc at least in 
open view, and 
may be guarded 
against. Ii is 
different, how- 
ever* with { h c 
dangers lurking 
in dust* They 
are invisible, 
b u t n o ii e the 
less deadly. In 
a steel -grin ding 
factory* the air 
is charged with 
dying, jagged 
splinters of 
steel, infinitely 
sharper and 
more dangerous 

Ibj H. 1L Windsor 




Many Unsuspecting 
Women Carry About 
Furs Lnden with Deadly 
Arsenic 
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Humea Lung in Steel Grinder's Coal Miner's Dust from 

Health Lung Lung Sandstone 

MICROPHOTOGRAPHS OP HEALTHY AND DUST-FILLED LUNGS 



than the razor -edged tools to which he 
is accustomed. Every breath sends bits 
of metal, keener than the far-famed 
Damascene blades, right into the midst 
of his delicate lung tissue. 

It has been said that everyone in the 
course of life must eat a peck of dirt. 
Hut what about the dust we breathe? 
The peck of dirt is comparatively harm- 
less; the dust is either an irritant, pro- 
ducing inflammation, or else it may be 
a toxic substance, eventually causing 
death. The lungs of a gold miner, for 
example, upon chemical analysis, 
showed 24,4 per cent of their total 
weight to be pure silica, inhaled during 
the work of rock drilling. 

It is true, of course, that the ^phago- 
cytes” or microbe-eaters in the lungs, 
act as scavengers and tend to keep the 
tissues free from organic dust ; but 
they are practically powerless in the 
matter of inorganic material such as 
sand and clay. All that the phagocytes 
can do with such materials is to trans- 
port them to the bronchial glands. 
After death from “dust 
consumption’* the long 
black lines of pigment may 
be observed, marking t h e 
course of the dust particles 
through the respiratory ap- 
paratus, Hesse, a < iennan 
scientist, has made a careful 
study of the amount of dust 
inhaled by workmen in dif- 
ferent trades as is shown 
by the appended table; 

3fX> days 

Frr day pe r ygar 

Iron foundry 2 . 16 pr. pr 

Tobay.cn "works 5i6 " 1600 

Flour mill t.93 " 579 

Chemical work* 17.3 “ 5t9D 

Snw mill 13 * " 417^ 

Horsehair works 7.7 " 23lfl 



From this it follows that au iron- 
worker adds over an ounce of iron dust 
to his lung tissue every year! Of 
course, all of this dust does not remain 
permanently in the lungs, but some of 
it does, especially the jagged splinters 
of steel, which imbed themselves 
deeply in the tissue. Is it any wonder 
that fibroid phthisis results? Is it 
any wonder that we hear so frequently 
of “steel-grinder’s consumption/' of 
“stonemason's phthisis/’ and of "’pot- 
ter's rot”? 

Not only are the immediate workers 
in the shops affected by this dust of 
death, but the ordinary wayfarer on the 
streets and highways must take his 
proportion also of this concentrated es- 
sence of disease. For example* a care- 
ful investigation of the conditions pre- 
vailing in the 21 miles of subway in 
New York City, indicates that in each 
1,000 cu, ft. of air. there are 63, G milli- 
grams (0.00217 oz.) of dust, and that 
61.3 per cent of this dust is pure steel 
in jagged splinters! This high per- 
centage of metal is ac- 
counted for by the fact that 
the brake-shoes alone wear 
down at the rate of 2,000 lb. 
per month, without taking 
into account the loss from 
the wheels and rails. 

The list of trades that pay 
tribute to the Kingdom of 
Dust is verv large, and few 
people realize the startling 
proportions of the part 
played by dust, or the tre- 
mendous havoc wrought by 
this frightful, insidious 
agent of death. The fol- 
lowing table, compiled from 
Sommer field, will give some 




The Beautiful Glaze Made 
by the Potter Often Kills 
Him 



POPULAR MECHANICS 



99 




Dust from 4 
Saw Mitt 

THE DANGEROUS TRADES 



Dust from Nttdlc 
Grinding 



notion of the tremendous toll dust takes 
from mortals: 

No. Deaths No, Deaths 





duo IQ 


due to 




phthisis per 


phthisis per 


t .on persons, 


MHO deaths. 


Occupation without product inti 

gf dujst , , . ..... ............ 


2-39 


331 


Occupation with production 
of dust - , 


3.4 2 


4Sf> 


Population of Berlin of same 
act -- - — .«■ 


4-93 


332,3 


Trades k'ivinic rise to— 

A r Metallic dusts — . 


.184 


470/i 


Copper traded.... 


5 31 


520-5 


lit} Iron tr Ldes 


,131 


520.5 


<r> Lead trades-,- — .. 


7 .79 


501.7 


Trades £t\ihv rise to— 

B- Minernl dusts...--- - - 


442 


403.4 


( a )■ Pn Iter v work ere - — 


14 Uf l 


59L0 


[bi Stonemasons .......... . . 


4.2b 


3H2.G 


Trades giving rise to— 

C. Organic dusts 


5.{A 


537,04 


(aJ Du&e from leather sltins. 
feathers 


4.45 


5(h5.9 


fb) Dust from wool and 
cotton 


5.35 


554.1 


*c) Duel from wood and 
paper - - -■ 


5% 


117.5 


(d^ Duet from tobacco ... .- 


8.47 


598.4 



It will he observed from a study of 
this table that dust, on the average, 
adds 2~i per cent to the death rate! 
In some cases, as in the trades of pot- 
tery making and tobacco handling, 
this percentage is cruelly increased* 
being Vi and '>7 per cent, respectively! 

Tire painter who deftly 
adorns and protects the 
woodwork of our homes 
with a thin covering of 
paint derived from lead* is 
working with one of the 
most dangerous poisons 
k n o w n in the arts, 

“Painter's colic'* is pro- 
duced by lead dust. And 
not only do painters suffer 
from lead poisoning hut 
likewise a host of other ar- 
tisans in a variety of trades 
are afflicted with “plumb- 
ism" in one or other of its 
many forms. The potter 
secures the beautiful glaze 



on his handiwork by means of lead. 
The enameler, who covers iron plates 
with the deep blues* riels vermilions, 
and snow whites so familiar to us in 
the letters cemented on the glass of 
shop windows, has much to do with 
lead, and suffers accordingly. Even 
the diamond cutter has to be more care- 
ful of the dust from the lead and tin 
*‘knob" in which the diamond is im- 
bedded* than of tli e diamond dust it- 
self, The printer who handles lead 
type, the file cutter who uses lead in a 
certain stage of his work, the glass- 
worker, the electrician who builds 
electrical accumulators, the ship- 
builder, the lithographer, the dyer, and 
a score of other artisans pay tribute to 
the dust from lead. For some curious 
reason, women arc especially liable to 
lead poisoning, and many attempts 
have been made to secure legislation 
that would prevent the employment of 
women in the manufacture of white 
enameled beds, in which lead is used 
so abundantly. 

Before leaving the sub- 
ject of lead dust, it might 
be well to reiterate the oft 
repeated warnings against 
drinking water that has 
stood for any considerable 
time in lead pipes. Water 
is a powerful solvent. It 
will dissolve practically 
every substance under the 
sun, and gradually takes 
up, little by little, enough 
lead to render the water 
slightly poisonous. Lead 
is a “cumulative” poison, 
and. particle by particle, it 
collects in the body, pro- 
ducing in time the well 




Tfif Cigar.Mdkw'a Triirff 
Pays n Heavy Toll of 
Human Life to Dust 
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known effects of lend poisoning. No 
doubt many thousands of people in 
every large community suffer from 
plumb ism in a mild Form. They may 
not suffer from “wrist drop ' or de- 
velop the characteristic blue line on 
the gums, but they do develop minor 
symptoms that are sufficient to make 
life miserable, and yet not pronounced 
enough to alarm the sufferer or to 
cause him to seek the aid of a 
physician. 

Workers in copper and brass suffer 
from the minute portions of these 
metals that wear off from the surface 
of rods and implements and poison the 
hands, Kvery street-car passenger has 
observed the peculiar greenish appear- 
ance of the hands of the motor men and 
conductors who are constantly in 
touch with either the brass rods on the 
slimmer cars, or of the brass handles 
of the controllers. A "green" motor- 
man or conductor learns to his sorrow 
that brass, literally, must be handled 
with gloves. 

Mercury, in the form of dust, claims 
thousands of victims annually. In the 
extraction of gold from the ore, mer- 
cury is. in several .processes, quite es- 
sential, and the operators suffer from 
mercury poisoning. Workmen in fac- 
tories where thermometers are made 
have constantly to be on their guard 
against the entrance of mercutv dust 
into the mucous membrane of the body. 

Phosphorus is another substance 
whereby fatal effects are produced by 
the entrance of a small amount of 
“dust 5 ' into the body. The recent dedi- 
cation to the public of the patent rights 
of a harmless process for the manufac- 
ture of matches from phosphorus will 
save thousands of lives. 

The beautiful gilding on Christmas 
cards is obtained by a process known 
as dry bronzing, in which the deep reds 
and greens, as well as the silver and 
gold* are produced by a mixture of cop- 
per, zinc, and arsenic. The dust, 
when breathed, sets up an inflamma- 
tion of the respiratory tract, which 
afterward becomes chronic. 

Arsenic was formerly much used as 
a coloring matter in wallpapers. The 



wonderful greens, yellows, browns 
and reds of a score of years ago had 
for their base an arsenical compound 
Many weird tales arc told of certain 
"haunted" chambers where death was 
certain to overtake the im fortunate 
traveler who slept a certain number 
of nights in a certain bedroom. In- 
vestigation lias shown that the walls 
of such apartments were frescoed with 
arsenical colors. These pigments are 
constantly giving off a verv fine dust. 
This dust, breathed into the lungs for 
a period of eight or ten hours, causes 
all the preliminary symptoms of ar- 
senical poisoning, and if kept up night 
after night would eventually cause 
death. Fortunately for the public 
weal, the use of arsenic as a coloring 
is practically done away with, so far 
as wallpapers are concerned. Work- 
men who are employed in the manufac- 
ture of the arsenical compound known 
as Schecle's green suffer from painful 
ulcers. 

The use of arsenic in the curing and 
preservation of furs is a source of 
danger, not only to the workman who 
prepares the fur, but likewise to the 
unsuspecting wearer of the garment. 

Vrsenic is a powerful insecticide; 
hence its use as a preservative. About 
25 per com of the furs recently ex- 
amined by an American chemist 
proved to be heavily laden with nr- 
senic. The use of more than one grain 
of arsenic per square yard is forbid- 
den by law. and yet 170 grains have 
been found. 

In the damp, hot atmosphere of 
churches and theaters in winter, the 
danger from arsenical poisoning rises 
to the maximum, and few people suf- 
fering therefrom arc willing to at- 
tribute it to their handsome furs. 



tl All ships sailing from United States 
ports, carrying 50 or more passengers, 
and plying between ports more than 
200 miles apart, must be equipped with 
wireless apparatus capable of main- 
taining communication over distances 
of at least 100 miles. The act, which 
was passed in June, 1010, has just 
gone into effect. 
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View of the Japanese Bungalow Built on a Pier 200 Ft. Out from Staten Island Shore 

JAPANESE BUNGALOW BUILT ON A PIER 



A dainty Japanese bungalow that 
has its foundations sunk to the bottom 
of New York Harbor, sits on the end 
of a pier S00 ft. from the shore at 
Rosebank, Staten Island. The house 
is a picturesque feature of the Staten 
Island shore line. The building of this 
house, which is a work of art in ad- 
dition to being an engineering feat, 
made necessary the use of several odd 
forms of construction* The entire 




framework, both walls and cross par- 
titions between the four rooms and 
pantry, were braced and conn terb raced 
to withstand the terrific pressure of 
the gales which blow during the fall 
and winter* The sill was secured to 
the dock door with heavy bolts driven 
into the piling and rods % in. in diatn- 
ter were carried through the studding 
from plate to sill and secured to heavy 
timbers bolted to the dock piles* The 




Corner of One of the Bedroom^ 



Wide Porch of the Japanese Uupfialpw 
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dock itself was originally intended as 
a motorboat landing and this feature 
has been preserved* steps leading down 
from each side to a landing in the cen- 
ter of the front. The architectural de- 
sign follows Japanese lines* All the 
furniture, which is elaborately carved, 
and the handsome embroidered decora- 
tions were made in Japan after de- 
' signs drawn in this country. The 
house has a wide front porch and has 
three large rooms* a butleiy and a 
bathroom* There are two bedrooms 
and a living room, all facing the water. 



The coloring of the exterior is sub- 
dued* the house being finished in buff 
with trimmings of light brown* The 
roof is painted dark green with a 
lighter tint for the moldings* and the 
high lights of the ornaments are 
touched with gold. All exposed beams 
and ends arc painted red* One of the 
features of the house is the equipment 
of outside rolling shutters for the win- 
dows and doors which can be tightly 
closed in time of storm. The reels for 
the shutters are concealed in the attic 
above the ceiling. 



SPHERICAL WATER TANK 




A Spherical Water Tank in Mexico 



In the little city of Celaya, Mexico, 
is a rather novel and artistic water tank 
in the form of a steel sphere, mounted 
on a steel standard. Around the equa- 
tor of this water globe is a narrow ob- 
servation walk with railing, and rising 
from the top is the north pole in the 
guise of a flagpole. An electric pump 
lifts the water up into the tank from 
an artesian well at its side. 



NEW EXPLOSIVE PIERCES ANY 
ARMOR PLATE 

The United States government has 
sole control of Hudson Maxim's new 
explosive, which is considered the most 
destructive possessed by any nation* 
The value of this new explosive lies in 
the fact that it will send a projectile 
through any armor now in use. Mr, 
Maxim says lie believes this govern- 
ment is better prepared than any other 
for the destruction of warships of any 
enemy with' high -explosive projectiles. 



RUBBERIZING AEROPLANE 
WINGS 

Aeroplanes are now being made in 
such large numbers in France that 
time-saving methods are being adopted 
in their production. The way in which 
the fabric used for the covering of 
wings and rudders is coated with rub- 
ber to make it waterproof and give it 
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Coaling an Aeroplane Wing with Rubber at s French Factory 



better sustaining qualities in the air, 
as employed in the Deperdussin works 
in Paris, is shown in the illustration. 
Having been stitched together, the 
widths of muslin, cut to the desired 
shape, are stretched on frames and 
sprayed with a rubber solution. The 
spraying device or atomizer is held in 
the hand of the operator atid moved 
about in front of the cloth. One of the 
rubber tubes leading from it conveys 
solution from the portable tank on the 
floor and the other tube leads to the 
tanks of compressed air on the hand 
truck at the left. The supply of com- 
pressed air in the tanks is maintained 
bv a small air-compressor driven hv a 
small electric motor. 



to see who could blow the smallest bot- 
tle. One of them recently blew a per- 
fect bottle that, stopper and all, can be 
hidden under a one-cent piece, and 
which is but a hairsbreadth taller than 
a dime is wide. The stopper is pro- 
vided with a ball at the top and is 
ground so truly that the bottle may be 
picked up with it. The opening in the 
bottle is as perfectly shaped as the out- 
side and is so small that it is doubtful 
whether a common housefly could fold 
his wings closely enough to crawl 
into it* 



BOTTLE A FLY COULD NOT 
CRAWL INTO 



Probably no class tsf artisans enjoys 
the production of novelties more than 
glass blowers, who always manage to 
find time to make unusual articles from 
the fragile material. In a big glass 
works at Millville. X. J., there has been 
rivalry for a long time among the men 



TEny Gl as$ Bottle Made by New Jersey Glass Blower 






DRAINING AN EXTINCT VOLCANO 




From the throat of the crater of an 
extinct volcano at Cripple Creek, Colo., 
has been taken $318*000,000 in gold. 



Tunnel ’Which Drains Cripple Creek Mines 



Deeper in the crater, it is estimated, 
at least as much more awaits the miner. 
The crater, however, is a great howl 
of impervious granite, and the 
eruptive rocks inclosed are sat- 
urated with water, For each 
vertical foot, the estimated 
amount of water held by these 
rocks is 50,000,000 gal. The 
cost of removing the water by 
pumping has been found pro- 
hibitive, and consequently the 
alternative of piercing the 
granite by drainage tunnels 
has been adopted. The re- 
cently completed Roosevelt 
tunnel is three miles long, and 
will lower the water level in 
the crater by 730 ft. The 
water is now receding about 
3 in. daily or 8 ft. per month. 
At this rate about 100 ft a 
year will be added to tbe depth 
of the accessible ore bodies, 
and it will take seven years to 
complete the work for which 
the tunnel was constructed. 
The construction of a still 
deeper tunnel to continue the 
drainage of the crater below the 
level of the Roosevelt tunnel is 
under consideration. 



UNIQUE CEMENT BARN BUILT 
BY INDIANA FARMER 

M* S, Yoder 3 a farmer living at Ship- 
shewana, Indiana, is tbe designer and 
builder of a unique cement barn. Be- 
sides drawing up the plans and super- 
intending the construction, .Mr. Yoder 
invented a hay -carrying device that 
conveys hay from the mow to any part 
of the barn by gasoline power. 

The barn itself is remarkable in 
shape, as it' is a polygon with 12 equal 
sides and contains in its structure not 
a stick of wood from ventilator to cel- 
lar. One of the unusual features of its 
construction is that the reinforcement 




Unique Barn Built by Indiana Farmer 



in the concrete is simply junk iron, 
mostly from an old bridge, but which 
served as well as the mate rial made 
and sold for that purpose. This iron 
was wound with wire fencing to hold 
the cement to the beams and girders. 
Another praiseworthy feature of the 
barn is the entire absence of wooden 
door and window frames, for the doors 
are all hung on the outside and the 
windows are attached by bolts im- 
bedded in the cement while it was 
soft. 

The roof in this barn is of concrete 
as well as the walls, and it conforms to 
the shape of the sides, giving the 



structure a pleasing appearance. The 
ground floor is arranged for cattle and 
houses 30 horses and cows. The sec- 
ond floor is a threshing-floor and is 
approached by an old highway bridge 
used as reinforcement with the cement 
The haymow is very roomy, and the 
ventilator is cast on an iron wheel- 
rim made by knocking out the spokes 
of an old spurred harvester wheel. In 
mixing and conveying the cement the 
farmer called his gasoline engine into 
use, with considerable saving of labor. 
The barn complete cost $1,T00, besides 
the work of the farmer and his horses 
and hands. 




The Resistance of Revolving Fan Takes Place of Road Resistance in Testing Engine 



TESTING AUTO ENGINES WITH FANS 



Owing to difficulties encountered in 
giving road tests to automobiles, a 
western manufacturer has adopted a 
new method of testing auto power 
plants which is said to be far 
more satisfactory and thorough than 
any possible combination of shop or 
road tests. The testing is accom- 
plished by simply attaching the shaft 
drive to a fan whose blades, four in 
number, are attached at right angles 
to their path of rotation. The fan is 
mounted on substantial bearings and 
driven by chains, which run over 
sprockets fitted to the wheel hubs. 
The blades of the fan are mounted on 
radial supporting arms in a manner 



which allows them to be adjusted to 
vary the diameter of their circle of 
travel, thus changing the load on the 
motor. 

The faster the fan is driven the 
greater the load, and thus the load on 
the motor may be varied as under ac- 
tual running conditions. A speedometer 
is fitted to the shaft of the dyna- 
mometer or fan, so that the actual speed 
of the car, and the distance traveled, 
were it running upon the road, can be 
recorded. The running time and exact 
elapsed time are also noted. In this 
manner a positive test is assured and 
under conditions which are more se- 
vere than ordinary road tests. 
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FOLLOWS DUCKS WITH HIS AUTOMOBILE 



Knowing that wild ducks move from 
lake to lake at certain seasons of the 




Moving the Hunting Camp to the Next Lake 



year, R. G. K, Hepburn, of Pieton, 
l anada. lias rigged up bis automobile 
so that lie can run from one lake to 
another, following the birds, and so he 
able to keep up his “shooting average” 
from day to day. This enthusiast car- 
ries two boats, one an 18-ft. skiff which 
is pulled behind the automobile on a 
two- wheeled truck, and the other an 
inclosed duck boat carried on the ton- 
neau of the car The miscellaneous 
equipment includes no less than 230 
decoys, two monitors, and 500 rounds 
of ammunition. Mr, Hepburn's outfit 
is practically a complete hunting camp 
on wheels. 



ONE MAN COMPILES AND PRINTS DICTIONARY 



The giving of a civil list pension of 
about $&50 a year to Ewen Mac Don- 
ald, of Herne May, a Kentish coast 
resort of England, has drawn attention 
to the fact that this man has secured 
this official recognition for his work in 
compiling and printing a Gaelic diction- 
ary. 

It is a one-man dictionary. Mr. Mac- 
Donald has not only personally com- 
piled and verified every word himself, 
noting local variations, but has drawn 
practically every illustration, set the 
type, cast and made his own plates, 




printed, trimmed and bound the pages, 
and mailed the parts, as they were pro- 
duced, to the subscribers. Fourteen 
years have already been spent in the 
work, and if all goes well, the “Faclair 
Ghaidlig" will he completed by the 
cud of this year. It will contain more 
than 1,000,000 words. 

A dear idea of the extent of Mr. Mac- 
Donald's work is not possible without 
some idea of the obstacles he had to 
overcome. Although born of Celtic 
parents, lie heard but tittle of the lan- 
guage in his youth. He decided to ac- 




Setting Up the Gaelic Dictionary 



Drawing a Proof 
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Casting the Plates 

quire what was really his mother 
tongue, and to extend his knowledge 
joined various Scottish regiments. In 
his studies he felt the want of a good 
Gaelic dictionary, and a few years later 
began the task of providing one that 
would serve as a standard, 

l Tax ing but little money, he was un- 
able to proceed with the publication in 
the ordinary way. Instead, he found 
himself obliged to print the work him- 



Trimming Ihe Paper 

self, distributing it in monthly instal- 
ments when he had progressed suffi- 
ciently to start publishing. He had 
absolutely no knowledge of printing 
and bad to acquire it as he went along. 
After a study of typesetting he pro- 
ceeded to buy such machines as his 
means would allow, and by printing 
handbooks, circulars and other small 
matter, earned enough to make a start 
in issuing the dictionary. 





Printing the Pft£eb 



Mailing the Monthly Parts 
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AM ATEU R ARCHITECTU RE 

What might be considered a warn- 
ing to amateur architect?, who have 
ambitions to erect '‘palaces'' in their 
own suburbs, is shown in this photo- 
graph of a castle-like structure in a 



California town, which contains 
varieties ' of architecture. The home 
builder apparently had a leaning 
toward the medieval, and machicolated 
towers in every conceivable point of 
vantage give it a warlike, not to say 
theatrical effect. 



ELECTRIC-SUPPLY TROUBLE 
FROM WIRELESS OUTFITS 

Many electric-supply companies have 
experienced troubles on their lines due 
to the “kick-back" from wireless-tele- 
graph outfits connected to the mains. 
This has caused sockets and lamps to 
he burned out, fuses to he blown, lamps 
to “wink, H and meters to be disabled. 
According to the experiences of several 
companies, as expressed in a recent 
bulletin of the National Electric Light 
Association, the best way to overcome 
this difficulty is to furnish an individual 
service to each wireless outfit from an 
individual transformer. 



CAMPHOR FROM LEAVES 

For past centuries, and at present 
in Japan, camphor has been obtained 
from a tree, 'A innamonium Cam- 
phor a," by steaming chips of the wood 
and subliming the product, thereby 
destroying the tree, but in 
parts of -Malaya and East 
Africa the industry lias 
been revolutionized. In- 
stead of taking the cam- 
phor from the wood* it is 
extracted from the leaves, 
the latter being regularly 
harvested w i t h o u t de- 
stroying the trees. 

That the wood of the 
c a m p li o r tree contains 
only an insignificant frac- 
tion of the whole of the 
camphor in the tree, and 
that a far greater amount 
of camphor may he ex- 
tracted from the leaves 
w h e t h e r green, dry or 
dead, is borne out by tests 
made by Dr. Duncan, of 
the University of Kansas. 
This investigator brought 
back with him from Jamaica nearly a 
ton of wood, leaves and twigs, which 
was worked up to the last ounce in the 
university laboratory. The result was 
astonishing, only (DU per cent of crude 
camphor being obtained f r* in the wood, 
while the green leaves gave 2*37 per 
cent: dried leaves, 2.o2 per cent, and 
dead leaves, 1,3H per cent. These re- 
sults are said to be exceptionally high, 
however, owing partly to the fact that 
the material had undergone a consider- 
able amount of drying on its long jour- 
ney from Jamaica to Kansas, and partly 
because of the ideal conditions in 
Jamaica for the growth of camphor. 

Such facts, according to Dr. Dun- 
can. place the camphor monoply of 
Japan in a position that would lie laugh- 
able were it not rather pitiful. Pro- 
ceeding on the assumption that the old 
traditional method of extraction was 
the only one. and fearing that the trees 
would not grow fast enough to meet 
the demands, the Japanese have felled 




The Design for This House Has Never Won a Pri$e 
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only trees “>0 years old, yet have left 
the leaves out of consideration. 



TABLE MADE OF 67 KINDS 
OF WOOD 

This remarkable library table, con- 
structed by George Kensing, of El 
Paso, I11 P> has, inlaid on a foundation 
of solid mahogany, an intricate design 
formed of ill different kinds of wood 
collected from every part of the world. 
The table was built during the idle 
moments of three years, and its con- 
struction necessitated the use of 
separate pieces of wood, some of which 
were so small that it seemed almost 
impossible to fit them in their places. 




This Table Is Formed of 2,223 Separate Pieces of Wood 
of 67 Varieties 



The table was finished and polished 
without the aid of paint, varnish or 
stain. 



PROTECTING RURAL MAIL BOX 
FROM CATTLE 

An Arizona rancher, down in the 
“cow country,” was annoyed by the 
range cattle that used his rural delivery 
mail box and the post supporting it as 
a scratching post, sometimes working 
the box loose from its position and 
finally knocking it off entirely with 
their efforts. So the rancher took two 
long thoughts, with the following re- 
sult; He drove a short rod of iron into 
the center of the post for a pivot and 
on this he set two Tft. lengths of light 
wood so that they would revolve like a 
turnstile. These were fixed at right 




The Device which Prevents Cattle from Using R, F, D, 
Box fqr a S-cralchinff Post 

angles to each other by strands of bal- 
ing wire, and then the letter box was 
secured on the cud of one crosspiece, 
while a rock was attached to the other 
end as a balance. When the cow tries 
to scratch her sides on the turnstile it 
simply revolves, and the mail box 
travels around in a circle, but is not 
dislodged. 



CAT CONDUCTS ORPHANAGE 
FOR MOTHERLESS RATS 

A cat effected a queer compromise 
with nature in Los Angeles recently 
when she made orphans of a family of 
rats and then adopted the youngsters 
and raised them to healthy adult rat- 
hood. The cat, in this instance, had 
just been deprived of three offspring 
of her own and it is presumed the in- 
stinct to mother the young and help- 
less was uppermost in her nature after 
she had satisfied the craving to kill by 
making away with the mother rat. 




Cat which Adopted a Family of Motherless Rats 
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THE FIRST COPYING PRESS 

The iirst copying process, including 
the special ink for writing the original f 
is accredited to James Watt, who 111 - 




The Roller Copyinc -^ress Invented by James Watt 



vented his apparatus about 1TT& Iti 
the illustration is shown his roller 
copying press, which is now in the 
Watt Museum in Birmingham, Eng* 
This press is understood to be the one 
in use in his counting house. 



TURNS EXPENSE INTO GAIN IN 
STOCKYARD PROBLEM 

Confronted suddenly with the prob- 
lem of disposing of tons of manure 
a day, on account of a recent govern- 
ment ruling preventing its being 
dumped into the river and a city ordi- 
nance prohibiting the practice of burn- 
ing it on account of the objectionable 
odor, the Kansas City Stockyards Com- 
pan v has found a method of treating 
the refuse which is not only unobjec- 
tionable, but yields a handsome profit 
besides, 

Th e manure is gathered up and 
placed in vitrified brick retorts, where, 
being moist, it soon generates enough 
heat to take fire and become burnt to 
ashes. There is a secret connected 
with the process, which is carried out 



so as to remove the objectionable odor 
from the burning manure. W hen the 
fires in the retorts die out, there is left 
a line powder which contains a large 
percentage of phosphoric add and pot- 
ash. The ash is readily sold to farmers, 
who use it for a fertilizer. 

\ he cost of treating a ton of manure 
in this way is tC cents, and each ton 
yields 10(1 lb. of ashes, worth To cents* 
According to these figures, therefore, 
the daily profit is $100, which contrasts 
very favorably with the estimated cost 
of $lo(i a day for hauling the manure 
away by railroad. 

The Chicago stockyards are now con- 
sidering another method of manure dis- 
posal which is said to be even more 
profitable than the Kansas City plan. 
True to ( hicago traditions, nothing will 
be wasted. The fertilizing elements 
will be removed chemically and the 
residue used for making straw board. 



BUCK'S HORN FOUND IN TREE 



In one of the maple logs of a con- 
signment received by an Indiana car- 
riage company was found a buck's 




Horn of a Detr Found Solidly Imbedded in Maple Log 



horn, solidly imbedded as shown. The 
log was 3 ft. in diameter, and tlte horn 
was about 15 in. long. It Is assumed 
that the horn was broken off in the 
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tree, and that, through the ensuing varies according to the number of 
years, the trunk grew around it. The stories he desires. The rooms are caves 
section of log shown is only half the hollowed out in the sides of the circular 
diameter of the tree. covered pit, and the bottom of the pit 



r- 




I I \ 




The Points of a British Aero plan* being Explained to Indians 

INDIANS EXAMINE BRITISH 
AEROPLANE 



During recent flights in his British 
army aeroplane. Captain Cody, the 
American who built the first success- 
ful British war aeroplane, was watched 
by an interested group of Indians who 
were being exhibited in England. The 
illustration shows several of them in 
the aeroplane, with Captain Cody ex- 
plaining its points. 



forms the courtyard, which is a usual 
feature of a Moorish house. Besides 
the rooms, a passage is also dug. com- 
municating with the outside world, and 
a door is built at the outer end, The 
soil is a malleable clay, is easily cut, 
and lends itself well to excavation, the 
roof of each room requiring no sup- 
port as long as it is well arched. 

The cave-dwellers inhabit the terri- 
tory between the town of Gabes, on the 
Tunis coast, and the sand-hills of the 
Sahara, 



THE CAVE DWELLERS 
OF TUNIS 

The capital city of the “MatmatasT 
the cave-dwellers of Tunis, containing 
about 3,000 inhabitants, is one of the 
strangest in the world. It is not erected 
upon the ground, but is burrowed 
in the earth, the country being a high, 
rocky plateau, barren, sun-baked, and 
swept by the simoon. When one ol 
these people wishes to build a dwelling, 
he chooses his spot, traces a circle to 
show its location, and then digs until 
he reaches the desired depth, which 




Omirtsisjr the Motorcycle 

Practice for Motor-cycle Fiend Who 



Likes the Noise ^ 
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BULLETS RECEIVE PRINT OF PIERCED MATERIAL 




Bullets on 'Which wa-s Impressed the Weave af 
the Material They Passed Through 



French criminal experts draw atten- 
tion to the fact that it is sometimes 
possible to identify a bullet by means 
of the markings it receives in passing 
through an obstruction. Demonstra- 
tion is given of this in the two illus- 
trations. The bullets tore through the 
garments of a man found murdered, 
without entering the body, one of them 
tearing its way through a coarse- 
weave material and receiving the im- 
pression of it. and the other through 
a lighter material. 



C Winnipeg's new municipal electric 
power plant is expected to he opened 
formally on July 1 by King George of 
Fngland pressing a button at Buck- 
ingham Palace. London, England, 
about 5,000 miles away. 



* * STREET-CAR” BOATS FOR 
LAGOON SERVICE 



REMARKABLE PREDICTION OF 
NEW MINING METHOD 




One of the curious ‘‘street-ear * boats 
built for passenger service on the Cedar 
Point lagoons near Sandusky, t >liio y is 
shown in the illustration. It is 38 ft. 
long and 13 ft. wide, with seats of the 



Unique Motor-Scow Pfovided with . Strcct'Car Seats 



open street-car type, running crosswise, 
and with running boards cm the sides. 
The gasoline engine is located in the 
center under the door, and is controlled 
by the steersman from forward. The 
boat will carr} ? close to one hundred 
passengers, and, so loaded, will not 
draw more than 2 ft. of water. 



Mining men in South Africa are 
still talking about a revolutionary plan 
predicted (we do not know how seri- 
ously) by A, M. Robeson, a well 
known consulting expert, at a recent 
dinner given in his 
honor. Mr. Robeson said 
the time is coming when 
the ore will be beaten to 
powder at the working 
face in the mine, so as to 
do away entirely with 
blasting and shoveling. 

This in a way is a re- 
version to the methods 
of the ancients, who used 
to break the rock by first 
heating it with fire and 
then dashing cold water 
But the modern wav would 



upon it. 

be to use sonic kind of a mechanical 
device to effect the same result with- 
out any of the attendant dangers of 
fire* besides being much quicker, more 
convenient, and cheaper. Electricity 
would furnish the power. When the 
new electric power station on the 
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Rand, the principal gold field in South 
Africa, is completed, there will he 
100,000 bp* available for use in the 
mines. 

With tlie development of a suitable 
“beating-to-powder" machine, all sort- 
ing, hoisting, breaking and stamp- 
milling would he eliminated, for the 
dust would be allayed and continuously 
removed by water, sluiced to sumps or 
wells at the stations, and pumped di- 
rect to the surface and into tube mills, 
merely requiring an all-slime cyanide 
treatment. Levels would have to be 
run with sufficient rise to allow for 
this, or perhaps the tube -milling might 
he done underground, and the slimes 
pumped up to the surface for a sim- 
ple. single process of gold extraction. 



BRAZIERS AT A RACE MEET 

During the annual race meet of the 
Household Brigade, which is one of 
the fashionable spurting events of the 
early London season, the weather was 
so cold that it was necessary to scatter 
braziers about the inclosure, so that 
the guests could keep themselves warm. 
The meeting was held at Hawthorne 
Hill. 

The Household Brigade is the desig- 
nation given the officers of the guards 
on duty at the royal residence. 




Keeping Warm at ?n English Race Meet 



POLICE STATION AT 
MONTEREY 

In Monterey* California, may be 
seen one of the oddest police stations 
in America. It looks somewhat like a 




The Munterey L/flckup 



huge dry-goods box, with a derrick, 
such as is used for drilling oil wells, 
superimposed upon it. In the top of 
the derrick hangs a bell, which is rung 
in case of lire. 



RAILWAY HAS ILLUMINATED 
SPEED-WARNING BOARDS 

Owing to several serious accidents 
on British railways, all of which oc- 
curred at night and were due to disre- 
gard of permanent speed restrictions, 
the London & Southwestern Railway 
lias installed illuminated speed-restric- 
tion indicators on all its sections. 

Each set of indicators consists of 
three boards, the first bearing figures 
corresponding with the highest permis- 
sible speed in miles per hour of the 
trains, the second bearing a ”C, + and 
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the third a “T," The first indicator, 
giving the speed. Is located at some dis- 
tance from the beginning of the actual 



restricted section, and serves merely 
as a distant warning signal. The sec- 
ond indicator, bearing the letter “C” 
is placed at the exact point where the 
speed restriction begins, and the “T” 
indicator is situated at the point where 
the restriction terminates. These indi- 
cators are illuminated by long-burning 
lamps. 

Speed-restriction indicators of the 
type ordinarily used are mot illuminated, 
consequently are not visible at night. 
Jt may, of course, be argued that an 
experienced engineer knows the where- 
abouts of every speed restriction in 
force on the section of line over which 
he runs, but such an argument would 
tend to prove that speed- warning 
boards were therefore unnecessary in 
the daytime, if unnecessary at night, a 
conclusion with which railroad opera- 
ting officials would hardly agree. 



GYROSCOPES TO BALANCE 
UNIQUE AEROPLANE 

Besides the usual hand-operated 
steering and balancing devices, Cap- 
tain Lucas-Girardville, a French inven- 
tor, has designed special gyroscopic 
apparatus to operate smaller sup- 
plementary balancing rudders to pre- 
vent undue pitching or rolling of his 
unique biplane. lie seeks also to 
eliminate the upsetting gyroscopic ac- 
tion of his motors and propellers by 
using two separate motors revolving 
in opposite directions, one operating a 
pull mg propeller and the other a push- 
ing propeller. 

The captain has applied that prop- 
erty of the gyroscope which causes 
the instrument to gyrate at right 
angles to a disturbing force applied to 
its axis of rotation. To this end, the 
inventor has mounted two gyroscopes, 
each driven by a flexible cable, and ar- 
ranged so that it may turn with its 
axis of rotation moving in a plane ver- 
tical to the shaft on which it revolves. 

Each gyroscope operates its own 
biplane rudder, through suitable gear- 
ing, and the action of the rudder is to 
restore quickly and effectively the 
state of equilibrium which preceded 
the action of a disturbing force. One 
gyroscope is arranged to correct pitch- 
ing, and the other rolling. The gyro- 
scope rudders are much smaller than 
the main rudders and so do not inter- 
fere unduly with the maneuvering of 
the aeroplane by the pilot. 

The biplane itself is novel in its con- 
struction details. Rigidity of the ma- 
chine as a whole is guaranteed by a 
circular, latticed, steel framework, 23 
ft. in diameter, through which passes 




Unique Type of A#f&p]sna Which is Automatically 
Balanced by Gyroscopes 
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an open pyramidal structure support- 
ing the main parts of the machine and 
based on the runners below. The up- 
per. larger plane rests directly on the 
circular frameworks ami the latter is 
connected by stays to the pyramidal 
structure similar to the wire spokes of 
a bicycle wheel. 



CONCRETE PEDESTAL PILES 

The plasticity of concrete before it 
is set has made possible the bulbous 
or pedestal piling shown in these il- 
lustrations. All that is neeesary is tn 
bulge the concrete out into the earth 
by simply displacing it with a suitable 
rammer 

The apparatus necessary consists of 
a casing and a rammer or core, the 
former being about Id in. in diameter. 
The rammer is a smaller and longer 
pipe, with a cast-steel point and an en- 
larged cast-steel head. Rammer and 
casing are driven into the ground to 
the desired depth, then the rammer is 
pulled out, a charge of concrete 
dropped to the bottom of the casing, 
the rammer again placed in the casing, 
and driven down through the concrete. 




A Pedestal Concrete PiJe, thd Bulb of Wllicli isi 
Formed by Ramming 




A Series of Pedestal; Foundation Piles with Bulbs 
Touching 

1 hus the concrete is forced out against 
the soil, pushing back and compacting 
the surrounding earth. The rammer 
being withdrawn, another charge of 
concrete is dropped into the casing, 
and the process repeated until enough 
concrete has been mushroomed out to 
provide a footing of the desired size, 
i after which the rammer is removed for 
good and the casing tilled to the top 
with concrete. 

One of the illustrations shows a sc- 
ries of such foundation piles with the 
bulbs sufficiently expanded to touch 
each other, forming a solid continuous 
base. v I 



CThe first aviators - strike occurred in 
London when L> airmen struck for 25 
per cent of the gate money at Brook- 
lands. 
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SEATTLE MAN MAKES HOME IN HOLLOW TREE 



Declining the comfortable home 
ottered him by his son, Patrick Sloan of 




Giant Fir Tree Which Serves aa a Hume for 
Seattle Man 



Seattle has established a residence in 
a hollow tree in the city of Seattle and 
proposes to pass the evening of his life 
in this old giant of the forest The 
tree, a monster of the hr family which 
towers 200 ft, in the air, has been hol- 
lowed by dry rot to such an extent that 
Mr, Sloan has a room (J ft. in diameter. 
He has built a stockade about the place 
and declares he lives in comfort and 
quiet, a thing not possible at the home 
of his son where visitors disturbed the 
father's peace. 

Mr. Sloan is a native of Ireland and 
spent many years in the logging camps. 
His son owns property about Seattle 
and it is on one of his lots that the old 
man has established his queer home. 
For an occupation he is clearing his 
son's lots of the heavy growth of 
timber which covers them. 



CThe street-railway mo tor man who 
sounds his gong the fewest number of 
times is the one who has the least acci- 
dents, — at least that is what a traction 
expert of San Antonio. Texas, claims 
to have found. 



LONDON ACQUIRES A BABY SEA ELEPHANT 



London has a sea elephant on its 
hands which is an object of interest to 
zoologists throughout the world be- 



cause this is one of the few members of 
this branch of the elephant family in 
captivity, The sea elephant is not 
really a member of the 
elephant fraternity, being 
a seal and called after the 
big land pachyderm be- 
cause of its tremendous 
size, The London acquisi- 
tion is only a babe, but it 
appears to be in the best 
of health and will doubt- 
less grow to the average 
size of its kind, some of 
which have been known 
to reach a total length of 
2b ft. with proportionate 
girth. King George was 
donor of the animal to the 




The Sea Elephant Which King George Has Presented to the 
London Zoological Gardens 
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Zoological Park, His Majesty having 
received it from the director of the 
South African Museum at Capetown, 
The sea elephant is an inhabitant of 
the seas of the southern hemisphere 
and this particular specimen came from 
the Crozet Islands in the Antarctic, It 
produces a quantity of oil. a fact that 
has almost led to its extermination. 



AUTO ACCIDENTS PREVENTED 
BY LARGE MIRROR 

The scheme of placing a looking 
glass where it will show the stretch of 
road around an abrupt corner is not 
new. but the majority are usually 
small, and mounted on a post, while 
the one here shown is exceptionally 




MOTOR TRUCK WITH REMOV- 
ABLE LOADING RACKS 

The manner of loading motor deliv- 
ery trucks adopted by one of the great 
retail stores of New York is simple and 
ingenious. Each truck is provided 
with a set of inner bodies, one of which 
is being loaded with goods while the 
other is out with the truck. On the re- 
turn of the motor truck from a trip, 
the empty inner body is rolled out onto 
a hand truck, and the other inner body, 
which has been loading, takes its place, 
the exchange being made in a few mo- 
ments. l>y this system, no time is 
wasted in loading, the motor trucks be- 
ing rushed right out again only a few 
minutes after they arrive. The inner 
bodies are of light rack construction. 



CThe Society of Automobile Engi- 
neers is trying to induce its members 
to adopt standard dimensions for the 
small parts of cars* as washers, pins, 
I-beams, etc., which would result in a 
material reduction in the cost of manu- 
facturing. 



large, showing the entire stretch of 
street. It is at an abrupt turn at 
Malmesbury, in England, where 
several accidents have recently 
occurred. 




Exceptionally Large Looking Glass Mounted at Abrupt 
Turn in England 
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SURFACE IRON-ORE MINES NORTH OF ARCTIC CIRCLE 



Extending from about 35 to 90 miles 
north of the Arctic Circle, in Swedish 
Lapland, is one of the richest iron-ore 
districts in the world, the mining of 
which is being carried on largely by 
means of electric power. 

The iron-ore mountains lie on an 
elevUled plateau consisting of vast 
moorlands and moraines, the highest 
mountains reaching an altitude of 



The two great mining fields are 
known as the “Kiruna” and the “Gelli- 
vareL the former being 90 miles north 
of the Arctic Circle arid the latter about 
35 miles north. The output from these 
mines in 1909 was 2, 540*840 tons, the 
total number of employes, exclusive of 
engineering and office forces, being 
3,009. 

The Kiruna mine is situated in a des- 

. i- 




Face oi the Kiruna M ine, Showing Cliiitt’g by Which the Ore is Shot Down the Incline 



about 2,500 ft. above sea level* and ris- 
ing about 1,000 ft, above the plateau. 
The ore lies exposed* and the mining 
is open, as in stone quarries, the ore 
being torn off from the mining face 
by blasting. 

The total estimate of the available 
ore which can be mined by open-face 
methods, is 1*010,009,900 tons. About 
24*0011,000 tons have already been 
taken out. The percentage of iron m 
the ore varies from 58 to a little over 70 
per cent. 



olate country. Formerly, the district 
was only periodically visited by no- 
madic tribes of Laps, who for many 
hundred years were the only inhabit- 
ants. The mining town of Kiruna 
now contains more than 8*000 inhabit- 
ants, and an electric railway runs from 
the central part of the town to the cen- 
ter of mining activities at the foot of 
Kiirunavaara Mountain, The climate 
is rather severe, the winter lasting 
from the beginning of October to the 
end of May. During a period of 30 



* 
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One of the Iron-Ore Quarries of the 
Gdlivare Field 



One Corner qf the Electric Power Plant, Miles 
North of Arctic Circle 



days* about Christmas time, the sun is 
below the horizon, but in the summer 
the midnight sun gives a bright illum- 
ination, day and night. 

The ore is shipped partly by way of 
Lulca, about 1S£> miles from the 



Kinma mine, on the llaltic Sea, and 
partly by way of Narvik, Norway, 
both ports being equipped with mod- 
eru ore-loading machinery. The lat- 
ter port is open all the year around, due 
to the vicinity of the Gulf Stream, 




Another Mine- Facing at Gellivare 



Rich Iron-Ore Formatton and Snow 
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GYROCOMPASS UNDER TEST SHOWS NO DEVIATION 




The Straight Black Lint Shows the Steadiness of the Gyro&c-o-pe Cnmpass While Big Guns are Being 
FlTtd K as Compared with the Unsteadiness of the Ordinary and Azimuth Compasses* Indicated by the 
Wavy Lints 



The gyroscope compass is said to he 
far in advance of any other type of 
compass, in that it does not deviate 




The Axis of the Gyroscope One pf the Gyroscope 
Keeps Parallel to the Axis of Compas&et Con* 
Rotation of the Ring (Eepre- trolled by a Special 
sentlng the Enrth ) ns the Gyroscopic Appa* 
Apparatus Moves Around ratus 



from its initial direction under any 
conditions. The record reproduced in 
one of the illustrations shows the 
steadiness of the gyroscope compass 
while bi^ guns were being fired. The 
straight black line is the record of the 
gyroscope compass, and the zigzag 
lines indicate the oscillations of an or- 
dinary compass and of an azimuth com- 
pass, respectively. 

In the experimental apparatus shown 
in one of the illustrations, the large ring, 
which rotates in its socket, represents 
the earth, and the gyroscope upon it 
is free to rotate in two directions. The 
pivot upon which the gyroscope turns 
keeps strictly parallel to the axis of 
rotation of the earth, and consequently 
is independent of magnetic variations'. 
An elaboration of the same principle, 
for use on shipboard, is used to control, 
by means of an electric circuit, the 
compasses in other parts of the ship. 
One of these gyroscope compasses is 
also shown. 



MAUD AND THE AEROPLANE 



Maud Muller on a summers day, 

Was in the meadow raking hay. 

She always had enjoyed good health* 

But had a hankering for wealth 

Her cheeks were red, her eyes were brown ; 

She longed to live in the far-off town. 

She wished she might be richly dressed, 

And circulate among the best. 

The judge came sailing up ihe lane, 

Upon hss nice, new aeroplane. 

Below him he beheld the maid, 

.And tried to stop, and swooped and sWayed, 
1 He ripped a top rail from the fence. 

And talked as if he had no sense. 

The engine got beyond control. 

The judge lost his immortal sou!. 

Maud stood there with a sickly grin. 

Until he hit her with a fin, 

11 My Lord! 1 ' she yelled, and ducked away; 
The judge lit on a pile of hay, 



She hurried where the spring gushed up 
And filled her little old tin cup. 

At first she thought the judge was dead. 
But she splashed the water on his head. 

He looked upon his aeroplane 

And said some things that gave Maud pain. 

At last he rose, and with a frown 

He started for the distant town. 

Then, bringing himself to hall, 

He said. “This, girl, is ail your fault. 

If you had not been raking here, 

I’d have Stayed in the atmosphere. 

You’ve cost me dear and spoiled my sport; 
I'll fine you for contempt of courl I 1 * 

He then went onward up the lane* 

And Maud returned to work again. 

She gazed upon his wrecked machine 
And said, "Alas I what might have been! 
Ah, well, in heaven we‘ll all have wings! 
And not depend on such, fool things f" 

— Chicago Reco rd~ H e raid* 
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Folding Target 

The construction of a target for field 
practice that can lie rolled up and car- 
ried is shown in the illustration. The 



with one end left open. Make several 
ends of the same material to lit the open 
end of the box. Bore a small hole in 
each corner of the end pieces to admit 
screws for fastening them on the box. 
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Fig 2 
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Construction of the Target Fruitie 



target ready for use, shown in Fig. I . 
is made of cloth stretched on a frame 
which is hinged together at the cor- 
ners and in the center of two sides, as 
shown in Figs. 2 and 3. Where the 
two sides are hinged in the center, two 
hinges arc provided, one on each side 
of the wood, the inside one having a 
loose pin which is kept from being lost 
by tying it to the frame. When the 
pins are removed, as shown in Fig. 4, 
the frame separates and closes, then it 
can be rolled into a small bundle, as 
shown in Fig. 3, — Contributed by Wal- 
ter W, White, Denver, Colo, 



Engraving on Glass 

A simple wav to mark glassware, 
such as tumblers, fruit dishes, etc., and 
also glass of small sizes for doors, is 
shown in the sketch. Procure or make 
a small oblong box large enough for 
the pieces to be marked. For ordinary 
purposes the box should be made of 
%-in. material about T by J2 by IS in. 



A hole, shaped so that the article to be 
marked will fit in the center of an end 
piece should also he provided. The 
one shown is for a tumbler. 

Procure some shot (about No, 8 will 
do) and some medium tine emery, 
place them in the box and fasten the 
end in place. Paste a stencil having 
the desired design on the article to be 
engraved, and fasten it in place with 
straps, as shown in the sketch. Shake 
the box so that the shot falls from one 
end to the other. The emer v soon be- 



Box with TumbEer Strapped in Place 

5 ,*-. , 

comes imbedded in the shot, thus 
forming sharp cutting surfaces. 

The shot falling on the glass will cut 
it through the open places in the pat- 
tern, Letters or designs used should 
have no fine lines,— Contributed by R- 
R. Cachamed, Ohio, 111, 
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Iceless Refrigerator 

A good cooling box or refrigerator 
suitable for camp use can be made as 
follows: The inside measurements of 

the base are 18 by 18 in. The posts 




are of 2 by 4-in* material 1 in. long, 
and 1 by 6-iti. stuff is used for the 
frame. Let the frame extend above 
the top of the posts 1 in, to allow the 
drip pan to set on top of the posts* 
The drip pan is made of galvanized 
iron* 18 by 42 im, with a turned-up 
edge, lVa in, high. The pan is made 
sloping toward the center, where a 
drain pipe is soldered to the metal. 

The outside dimensions of the top 
part at the base are lo by 311 in., and 
at the top, 13 by B9 in. The corner 
posts are 2 by 2 in. and the rails around 
the bottom are 1 by -1- in., and at the 
top* I by 10 in. The height of the 
top may be from 4^ to do hi. Brace 
the ends and back in the form of a 
cross between each shelf. The braces 
are made of 1 by 9-in. material. The 
top rails are extended 3 or ti in. above 
the tops of the posts, to provide a 
place to set the water tank. The Tank 
is made of galvanized iron, 5 or i> in. 



deep, with a round ventilator, 4 in. in 
diameter, soldered in the center. The 
ventilator should be long enough to 
create a good draft. 

The bottom and top rails of the doors 
arc of 1 by T in., and the side rails, ] 
by 3-in. material. '['he number of 
shelves is determined by the height of 
the top* They are made of 1 by 12- in* 
boards, which are held in place with 
long screws turned into the corner 
posts. 

Cover the entire top and all sides, 
including the doors, with burlap, allow- 
ing it to reach to the top of the tank 
on all sides. Keep the shelves away 
from the wet burlap, The cooling 
agent is the water in the tank. Which 
keeps the burlap constantly damp by 
the aid of six siphons From 4 to (s in., 
in width, made of lamp wick, old blan- 
ket or felt. If they siphon too fast, 
make them narrower. 

Paint all the woodwork. The Strip 
of burlap across the 1 by 10-in. rail at 
the top must be raised when the doors 
are opened* An outside case, well 
perforated, can be made to tit over the 
entire box to make it more presenta- 
ble* Fill the tank with water and set 
the top on the base. If the box is 
made right and a good draft obtained, 
the inside temperature will be lowered 
to a surprising degree. The siphons 
must rest over the burlap and extend 
well into the water. — Contributed by 
F* W. Preston, Paterson, N. J\ 



Receptacle for Soldering Acid 

A glass insulator used on telephone 
or telegraph wires makes "a good re- 
ceptacle for sol- 
dering acid, if 
it is lit ted w ith 
wire legs, as 
shown in the 
sketch. When 
the lengths of 
wire are care- 
fully measured and twisted, the legs 
will project at equal distances apart. 
Two legs are first twisted on the wire 
then it is placed in the. groove on the 
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insulator and the ends twisted to- 
gether to form the remaining leg.— 
Contributed by Claude M* Sessions, 
Wayncsville* 111. 



Measuring Cuts of Cheese 

Not having a regular cheese cutter 
which automatically registers half 
pounds, etc., I devised a plan of meas- 
uring the cheese into parts equal to Vi 
lh* The circumference of the stand- 
ard round cheese was measured with 
a tape measure and found to be 42 in. 
The weight of the cheese was exactly 
21 1b, Each 2 in. on the circumference 
cut to the center, wedge-shaped, repre- 
sented 1 lb. in weight. The circumfer- 




ence was divided into %-iu. parts and 
marked with a pencil Cosily guess 
work was avoided by this method. — 
Contributed by John Shahan, Atlalla, 
Alabama- 



Cutting Worm Gears on a Lathe 

While working in a small repair 
shop 1 had occasion to cut several 
worm gears, and not having a milling 
machine, the work was held back until 
a jig could be made for the lathe. I 
turned up a post to fit in the T*slot or 
tool -post holder. The post had a shoul- 
der which extended far enough above 
the T-slot to allow a nut to he screwed 
cm to act as a locknut. The post ex- 
tended 1 Vs in. above the lathe centers 
and two collars were turned to fit the 
post, and each was provided with a 
setscrew. The complete post is shown 
in the sketch. 



The hob was placed on a mandrel 
and put in the lathe centers. The post 
was placed in position and locked, and 




a blank gear put on between the col- 
lars. The feed was screwed up so as 
to hold the blank against the hob while 
the setscrews were tightened to hold 
the collars in place. Then the machine 
was started and the gear fed slowly 
against the hob.— Contributed by W, 
R. Ayers, Pittsburg, Pa. 



Home-Made Torch 

A torch that will produce a strong 
light can he made of pipe and pipe fit- 
lings as shown 
in the sketch. 

The top part of 
the body A is a 
reducing coup- 
ling, % by 1% 
in,, screwed on 
to a 1 14-in. nip- 
ple, B, fi in, 
long, which has 
a cap, C, for the 
bottom. The 
wick pipe is 
fitted with a tee, 

P, to which the 
pieces of pipe, 

I r and G, are at- 
tached for a 
handle in carry- 
ing, or to hang the torch on a pipe or 
other projection. A certain amount of 
the air entering at E goes through the 
wick and helps to produce a brighter 
light than the ordinary torch will make, 
-“Contributed by J. E. Noble, Toronto, 
Canada, 
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Boring Holes in Balls 

A carpenter having a contract !o 
build a pavilion for a fair, the plans of 

which called 
for 1 ft flag 
poles on the 
roof without 
m e n t i o n- 
ing any or- 
naments for 
their tops, 
put up the 
building and 
started t o 
raise t h e 
poles. The 
poles with- 
out orna- 
ments ap- 
peared tin fin- 
ished and it 
was decided 
to place a 
ball on the 
end of each 
pole. As it 
was impos- 
sible to turn 
up balls on short notice, common cro- 
quet balls were used* These were 
taken from sets purchased at a local 
hardware store. A box was used as 
shown in the illustration to guide the 
bit for boring a hole part way in each 
ball. In this case the box was made 
the right size for a croquet ball. The 
ball was held so it could not turn 
while the hole was being bored, — 
Contributed by Edward Hild, Lake 
Forest, 111, 



Keeping a T-Square from Slipping 

Place two rubber bands on the blade 
of the T-square, one near the head and 
one at the other end, and it will re- 
main in place when the board is at any 
ordinary angle. The wider the bands 
the better.* — Contributed by Henry R, 
Cowman, Baltimore, Md. 



CKeep the spoons bright for spoon- 
hook fishing. 



Fumigating Rooms 

Formaldehyde and sulphur dioxide 
are the two agents generally used in 
fumigating after contagious diseases. 
The vapor from formaldehyde is 
caused by heat which is produced by 
igniting the chemical, placed in an 
old tin pan within the room. The 
same vapor will exterminate moths. 
As it is inconvenient to vaporize a 
closet or a small room T devised a sim- 
ple and effective method whereby a 
closet or room may be fumigated with- 
out a person entering it. 

The apparatus described in the fol- 
lowing can be used in small places. 
The exact amount of formaldehyde to 
be used can be easily determined. 
It requires no experience to adjust the 
flame which is used to produce the va- 
porization. It is not necessary to re- 
move any of the clothing from the 
room, but be sure they are far enough 
apart so that the vapor can easily get 
between them. 

The amount 
of 40-per-cent 
formal d e* 
hyde solution to 
be used for each 
1000 cu, ft, of 
air is about 
3 pt. Commer- 
cial formalde- 
hyde contains 
approxt- 
mately this per- 
centage of the 
active constitu- 
ent. 

Take a piece 
of board, 1 by 
5 by 14 in,, and 
nail a piece of 5 by (Lin. material to 
the bottom of it, letting the end pro- 
ject beyond the upright piece so that 
when it is tied to the door knob, the 
back will hang straight, Set a small 
alcohol lamp on the B by 6-in, piece 
and drive two long nails or spikes 
just above the lamp 11 a me and allow 
enough of the end to protrude to sup- 
port the oil can that is used to hold 
the formaldehyde. 






POPULAR MECHANICS 



125 



A smalt alcohol lamp can be made 
from a discarded ink bottle. A hole 
is punched in the cork and a piece 
of tin is rolled and p Laced in it ; then 
a wick is inserted in the tube. The 
spout of the oil can is extended with 
a piece of hollow wire such as used 
for installation of gasoline lighting 
systems, or with a small rubber hose. 
Run this tube through the board and 
keyhole and allow it to extend into the 
room to be fumigated about 5 or 6 
in., or enough to clear the knob on the 
inside. 

After giving tire room a good fumi- 
gating, leave the door dosed for 21 
hours before airing. It takes only a 
short time to get rid of the odor. 

The same results can be accom- 
plished by the use of sulphur dioxide. 
Sulphur either in the "flowers” or rolls, 
is placed in an iron water bath which is 
set over a large pan of water. Each 
lOOfl cu. ft. of air space will require 
lb. of sulphur to which is added about 
1 pt, of alcohol. Set fire to the alco- 
hol and the heat will form the vapor. 
These same methods and amounts 
are used in fumigating after contagious 
diseases,— Contributed by Dr. D, IX 
Smith, Sandusky, Ohio, 

Four Ways of Locking Nuts 

A great many methods are used to 
fasten piston-head and other bolt tints 
to keep them from working loose un- 
der heavy strain. The sketch shows 
four of the best and simplest ways to 
lock these nuts. In the first sketch is 
shown a wire pin through the bolt end; 
a clamp made of the nut, in the sec- 




ond, while the third is held with a pin 
and clip. The fourth is locked by a 
clip held against the facet with a screw. 



Hedge-Trimming Machine 

The revolving cutter and blade from 
a small, discarded lawn mower can be 
made into a hedge-t rimming machine 




by constructing a frame for the shaft 
to turn in and a holder for the cutting 
blade. The sketch clearly illustrates 
the way to make the frame. Such a 
machine will quickly trim the tip ends 
of a hedge smooth and leave no un- 
evenness, — -Contributed by 11. Kraus- 
koff, New Rochelle, N, Y. 



Idler for a Belt 

An inexpensive belt idler may be 
made by removing the straps of metal 
from an old bicycle pedal and allowing 
the belt to ride over the center of the 




Idler Made of Bicycle Feds l 

revolving part. Such an idler can be 
used only on narrow belts.- --Contrib- 
uted by C, Darling, Worcester, Mass, 



Replacing Automobile Cylinders 

An easy way to replace automobile 
cylinders without help or without dan- 
ger of breaking the piston rings Is to 
disconnect the connecting rods and 
pistons, taking care to keep account of 
the shims required for each one, and 
insert the pistons in the cylinders, and 
the whole can be cas ily set in place 
and the connecting rods fastened from 
underneath the crankcase.— Contrib- 
uted by William j. Weber, New York 
City. 
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Repairing a Broken Connecting Rod 

One of the connecting rods on an 
automobile engine broke, as shown in 
Fig. 1, and I made the repair in the 




CGntlectintf BfGkcm P^rts with Steel Plates 



following manner, which has stood the 
test of daily use for a year The 
broken parts were placed together and 
the distance from A to R accurately 
measured. Both ends of the parts 
were filed off flat and smooth. This 
made a space of Vfe in. (Fig. 2) to be 
filled with a wedge. 

A hole for a rivet w + as drilled in the 
channel about Vs in. 'from each end 
and %-in. machine steel side plates 
fitted as shown in Fig. 3. Holes were 
drilled in the side plates so that when 
they were riveted in place, the con- 
necting rod was about ^ in. short. 
The wedge W, Fig. 4, was driven into 
the space between the ends and riveted 
to keep it in place. — Contributed by 
Emil M. Buerger, Cincinnati, O. 



Blueprint Washing Tank 

There are many small manufactur- 
ing concerns that have occasion to 
make blueprints in moderate quanti- 
ties, and the best method of handling 
this work is always a problem, espe- 
cially if room is scarce, and initial ex- 
pense a consideration. 

A tank designed by a correspondent 
of the American Machinist should ap- 



peal to anyone having little space to 
spare and but few prints to make. The 
tank is made to hang on the wall in 
any convenient location, suspended by 
two straps as shown, and is made of 
heavy galvanized iron with a Vk-in. 
stiffening wire rolled around the front. 

The water supply enters from above 
through a %-in globe valve, and the 
stream is distributed over the hack 
of the tank by means of a T-shaped 
sprinkler, the construction of which 
is readily seen by inspection of the 
detail view of same. 

When assembling the piping, the 
horizontal pieces and the %-in. T are 
located so that the streams of water 
play against the back of the tank, and 
the flange of the globe valve and the 
flange of the T serve to hold the sprink- 
ler in position in the tank. A short 
drain pipe or a brass union may be sol- 
dered into the lower portion of the 
trough, and the outlet piped to any 
convenient point. 

The width and height of the tank 
will, of course, depend on the size of 
the largest blueprint that it will be 
necessary to wash. To wash the 
prints, the water is first turned on and 
after the back of the tank is wet all 



Q 
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over, the print is placed against it 
with the sensitive side of the paper 
outward, and so that the upper edge 
of the paper will come above the point 
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where the small streams of water hit 
the back of the tank. The water will 
then flow down over the print, which 
will adhere to the back at once and 
remain there until removed, to be 
hung up and dried. 



A Small Screw Jack 

The tool shown in the ill List ration 
proved to be quite handy for use in 
riveting a liner on a locomotive cross- 

head. It was 
impossible to 
hold a solid sur- 
face oil the 
r i v e t heads 
while riveting, 
and the little 
jack was placed 
in the inter- 
vening space 
with its bottom 
against the riv- 
et head and 
then screwed 
up tight. The 
work was accomplished without wast- 
ing time. 

The jack can be easily made on a 
lathe. The base dimensions are 2 in* 
square and 3 in. high. The screw is 
% in* in diameter, — Contributed by 
Harry J* Ruark, Interbuy, Wash. 




Universal Chuck Used as a 
Centering Tool 

Any universal chuck may be used to 
spot round stock for centering by 
simply making a plug with a center to 
fit the hole in the chuck. This plug 
should be made a snug fit and a small 
hole drilled through its center. One 
end of the small hole is made lar ger 
and a plug with a GQ-deg. point turned 
up to fit it. The plug should be as 
long as the chuck is wide so that when 
the chuck is laid on a block the point 
will just project above the face of the 
chuck. 

When a round piece of stock is put 
into the chuck and the jaws turned up 
snugly on its circumference, it is 



struck with a babbitt hammer* which 
spots tile lower end* This method is 




CtHtcr an Chuck 



many times quicker than using a bell 
center or calipers* 

The large plug is fitted snugly in the 
chuck and the small plug is hardened 
and fitted into the hole of the large 
plug* The small hole is for use in re- 
moving the small plug if the point 
breaks, — Contributed by Andrew 
Smith, New I-Iavcn, Conn* 



Placing Coil Springs in Hose 

W hen putting in a new water-supply 
connection between the engine and the 
tank on a locomotive, it is necessary to 
run a coil of spring wire through the 
hose to keep it from kinking. The 
hose that is furnished for this purpose 
is generally flattened out through ship- 
ment or in packing* An easy way to 
insert the coil is as follows: 

Procure a gas pipe about \\ or % in. 
smaller in diameter than the inside di- 
ameter of the coil, and cut a small slot 
in one end of it Slip the coil over 
the pipe and fasten one end of it to the 
pipe by means of the slot. Place the 
pipe in a vise and twist the coil until 
it is drawn closely on the pipe. The 
hose can then be easily slipped over it, 
and when the coil is released* it will 
spring right back into position and 




Coil Spline cm Pipe 



the hose and coil can be easily removed 
from the pipe. In using this method 
the coll is evenly distributed through- 
out the whole length of the hose*— 
Contributed by Ilarry L* Ruark, In- 
terbay, Wash. 
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Sign in the Blast of an Electric Fan 

One sign maker constructs for his 
customers signs for window attrac- 
tions which have words spelled with 




Lctiern Tied to Strings 



letters tied to strings and attached to 
the guard on an ordinary electric fan. 
The current of air will keep the letters 
out in a readable shape, yet they will 
swing like a waving flag. The letters 
are made of light material and coated 
with tinsel. The tinsel gives a beauti- 
ful effect at night— Contributed by A* 
jungman, Bronx, N, Y, 



Locks for Camp and Shed Doors 

Doors on empty buildings and places 
that do not require expensive locks, 
yet should be kept dosed from pilfer- 
ing marauders, can he fastened with 
home-made latches that will serve the 
purpose as well as any lock. An ordi- 




nary sliding latch, operated with a key; 
is shown in Figs. 1 and 2. The latch 
is made from a stout piece of hard 



wood and has two slots which slide on 
two screws turned into the door. The 
key is made to hinge, as shown in Fig. 
3. The keeper is a piece of strap iron 
bent into shape and fastened with 
screws. The key is inserted through 
a round hole in the door while it is 
held in the position shown in Fig, 4, 
Turning the key causes the end to 
drop down ( l : ig. 5) and enter the 
notch cut in the top of the latch. 

In big, 6 is shown a back sncck. In 
this device, the sneck is lifted from the 
outside by passing a small wire 
through a hole in the door (Fig. 7) 
thus pressing out the hinge strap and 
raising the sneek from the keeper. 
The hanging straps are made of two 
small pieces of leather, 1 in, wide and 
7 in, long, the lower one having two 
holes cut hi it. the lower hole for the 




straight Wire Fin Key 
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stieck when in use and the top one 
made so the sneck can be hooked up 
when not required as a lock. The 
other strap has one hole in the upper 
end for fastening it to the door, A 
small piece of wood joins the two 
straps in the center as shown in Fig. ft. 

The sneck is shown in Fig. 9 , and 
the cross section through the button in 
Fig. 10,- — Contributed by John T. Dun- 
lop, Craighead, Tolkross, Scotland, 



(I When painting stairs, apply the paint 
to every other step, and when dry, 
paint the remaining steps, placing 
small blocks on the dry ones to at- 
tract attention. Stairs may be used 
all the time by painting in this manner. 
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Almost 40 per cent of the accidents 
in building operations are due to inad- 
equate construction of false work and 
scaffolding. In building frame struc- 
tures accidents of this nature show 
even a larger percentage. The fault 
is not always laid at the door of the 
contractor, for workmen will often take 
risks that endanger their lives, without 
any good reason other than to save 
time and labor. A carpenter who 
builds his own scaffolds is often as 
card ess as any one in this respect. 
Lack of proper time or material for 
building strong scaffolds will often in- 
duce him to put up flimsy affairs that 
may any day fall and kill or wound 
several men. 

Shingling roofs is even more risky 
than framing the house. Where the 
pitch is sharp, the risk is greatly en- 
hanced. In repairing roofs, a good 
many carpenters do not even go to the 
bother of building scaffolds, but depend 
upon their ability to hold themselves 
on the slope. If one had folding brack- 
ets which would make roof shingling 
simple and safe, fewer accidents of this 
nature would be recorded. A carpen- 
ter with a pair of folding brackets as 
a part of his equipment would never 
be in danger of slipping or sliding from 
the roof while shingling. His equip- 
ment would consist simply of a pair 
of brackets and a board. 

The brackets, as illustrated, are made 
to fold up and are self-sustaining. 
That is. the board which fits flat against 
the slant of the roof is spiked to cling 
to the surface and it would take a good 
deal to break it loose from its moor- 
ings. The spikes are made of ordinary 
screws with the etuis protruding V± in. 
beyond the flat board and filed to a 
sharp point. Three of these at the 
lower end of the bracket and two at 
the upper end serve to hold the brackets 
firmly in position. A slight tap of a 
hammer will drive the brads in suffi- 
ciently and when the scaffolding board 
is placed across the brackets, the thrust, 
being downwards, tends to push the 



points of the spikes deeper into the 
wood surface. A pair of brackets of 
this nature will sustain the weight of 




Folding and Adjustable Bracket 



several men working on the same 
board. The illustration shows clearly 
the construction of each bracket. — 
Contributed by Geo. E. Walsh, New 
York, N. Y. 



Keys eat Gauge 

The illustration shows an internal 
and external key seat gauge made of 
sheet metal. The outside arc has the 
same radius 
as the in- 
side arc, 
thus form- 
ing a com- 
b i a a t i o n 
gauge for a 
certain 
s i 7, e shaft 
and bore of 
a pulley having the same diameter. 
Such a gauge can be used for laying 
out the key seat, and as a depth gauge. 
A set of such gauges with the size, 
width and depth on each made to 
standard will enable the workman to 
cut all key seats and make all keys uni- 
form. — Contributed by E. D. Rey- 
nolds, Los Angeles, Cal, 



CA tent may be warmed up for the 
night by an inverted metal bucket 
filled with red-hot stones, A dis- 
carded bucket will do. 
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Sight Gauge for an Icebox 

Where no drain pipe is provided be- 
neath an icebox, a drip pan takes its 
place. This is usually forgotten and 




runs over before it is emptied. As the 
pan cannot be seen beneath the box, a 
simple gauge can be worked by the 
weight of the water so a pointer will 
designate the depth of the water in the 
pan. The arrangement is shown in 
the sketch. 

The drip pan is set on a board that 
is hinged on the front side and at- 
tached to a wire on the back side with 
a scrcweyc, the wire having a spiral 
spring on the upper end above the top 
of the icebox. The upper end of the 
spring is placed over a hook turned 
into the wall. A pointer and scale is 
provided, all in plain sight above the 
top of the box. Anyone taking food 
from the icebox cannot do so without 
seeing the scale, which will designate 
at all times the depth of the water in 
the drip pan, and the running-over 
point. — Contributed by K. Kuga, Ho- 
quiam, Wash. 



A Disinfectant 

A very simple and inexpensive arti- 
cle to use as a good disinfectant is 
potassium chlorate with an equal 
amount of sulphur. These are mixed 
together, placed in a small tin pan and 



lighted. The result is a sulphur tri- 
oxide which, uniting with the moisture 
in the air. forms a weak add that puri- 
fies the room and all the articles in it 
at the same time. 

During the summer this compound 
can be used in ice boxes, and once this 
is done, milk will not sour, even if the 
ice should run low for a tew hours. It 
is also very useful in cisterns and cel- 
lars, Both chemicals, which are harm- 
less and very cheap, can he purchased 
at any drug store, and a teaspoonful of 
each will purify a large room or cellar. 
—Contributed by Loren Ward, Des 
Moines, Iowa. 



Keyseating a Large Pulley by Hand 

Occasionally a large pulley comes to 
a shop to be key seated, and, if the shop 
is a small one, no appliances are at 
hand large enough to do the work. A 
tool that will do the job satisfactorily 
may be made in the following way: 
In the first place, a piece of shaft which 
just lits into the hole in the bub must 
he obtained. Drill into the shaft and 
tap the hole to receive a threaded holt, 
as shown at A. The point of the 
threaded bolt should be tapered. A 
cutter, B t should be made and the back 
end ground to fit the taper on the bolt. 

Allow the shaft to project above the 
wheel 12 or 14 in. and attach a lever D 
as shown. I hull a hole in the opposite 
end of the lever and fasten a short 
piece of chain, E, which in turn is fas- 




tened to the rim of the wheel. Screw 
the holt C up until the cutter is forced 
out far enough to make a cut. Apply 
pressure to the end of the lever and 
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force the cutter through. Draw the 
cutter back and turn the bolt up a little 
to force the cutter out for a second cut 
ami again apply pressure to the lever. 
In this way a key seat can be cut as per- 
fect as if done on a key seating machine. 
— Contributed by J, N. Bagley, Web- 
ber, Kansas. 



Remedy for Roaring Gas Burners 

Gas stoves in which the gas, just be- 
fore combustion, enters through a row 
of openings, perhaps % in. in diameter, 
will make a roaring noise when the 
gas is turned on full force. This may 
be remedied by bending a piece of wire 
in the shape shown in the sketch so 
that each bend or projection shall enter 
one of the openings. This checks the 
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be consumed as soon as it enters the 
stove and not 2 or 3 in, above the 
opening, — Contributed by Walter E, 
Wright, Delaware, Ohio. 



Sharpening Oilstones 

Fine oilstones, emery wheels, or 
other grinding stones sometimes be- 
come covered with a coating of hard- 
ened grease and dirt which forms a 
smooth and useless surface. This may 
be removed quickly and easily with- 
out harming or wasting the stone, by 
boiling it for a few minutes in water 
containing about one teaspoon ful of 
lye to a quart of water. Care must be 
taken not to let the stone rest on the 
bottom of the pan, as the heat may 
crack it. The lye unites with the 
grease, forming soap* which comes to 
the surface, thus freeing the dirt from 
the pores of the stone. Stones treated 
in this manner have the appearance of 
new stones.— Contributed by R. II. 
Gaibrcath. Denver, Colo. 



Miter Box Made of Box Corners 



A durable miter box which is sim- 
ple as well as cheap may he quickly 




made by screwing four box corners to 
a board, as shown in the illustration. 
The corners arc raised from the base- 
board by strips of wood fastened to the 
edges. The box corners are set just 
far enough apart to allow the saw to 
pass freely between them* — Contrib- 
uted by Edwin C. Wright, Newport, 
Kentucky. 



A Ventilator and Draft Deflector 

An excellent way to ventilate an of- 
fice is to use an arrangement as shown 
in the sketch. It permits a constant 
flow of fresh air which is deflected up- 
ward, and letters, papers* etc., will not 
be blown from desks. The device is 
constructed of two wood brackets se- 
cured to the window casing and two 
glass panels inserted in a frame sup- 
ported by the brackets, the top being 
left open for the free passage of air, 
Fhe glass frame may be constructed 
detachably, sliding in a groove on each 




bracket formed by two pieces of quar- 
ter round. The glass panels can be re- 
moved if one wishes to lean out of the 
window. — Contributed by Victor La- 
badie, Dallas, Texas. 
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Hand Drill for Fine Work 

A very handy little tool for drilling 
small holes is the so-called lid die drill, 
says the American Blacksmith. The 
tool is very easily made, and costs noth™ 





mg but a small amount of time to put 
it together. All the material required 
is a spool, a %-in. bolt long enough to 
go through the spool and allow about 
1 in. to extend at the end, one small 
lunge, one short Vi or Ar m , holt, and 
one narrow piece of leather or belt lac- 
ing. A piece of stout cord will answer 
for the latter. 

Use a springy piece of wood about 
25 in. lung for the bow. The cord is 
tied on the ends of the bow, leaving it 
So that when the cord is wound once 
around the spool there will be sufficient 
tension to turn the spool. The %-in. 
bolt Isas a hole drilled about 
deep in the end. The bolt is then 
taken to the vise and a slot sawed down 
with a hacksaw, about % in. deep. 
This part of the bolt serves as a chuck 
to hold the drill. 

The shank of the drill should be 
made a little larger than the hole in 
the bolt, so that when it is put in, the 
end of the bolt will spring apart, and 
when tlie nut is screwed down tight, 
it will squeeze in on the drill and hold 
it securely. There should he two nuts 
on this bolt, one to jam up and hold 
the spool tight and the other to clamp 
the drill as shown at A. A deep hole 
is then made with a center punch in 
the center of the holt head. 

Procure a L pin. bolt and shape the 



head as shown in B by filing to fit the 
center-punch hole on the head. Build 
a small frame of wood and assemble 
the parts as shown. When the bow is 
drawn back and forth, the spool with 
the drill will revolve rapidly. The 
drill can be ground so that it will cut 
both ways by leaving a very thin edge. 

The top piece of the frame with han- 
dle and hinge are used to feed the 
drill. Small holes can be drilled with 
this better than by the hand drill press. 
It is very handy for anyone having 
light, delicate work to perform at 
home. 

Circumference cf a Circle Obtained 
with a Square 

The circumference of any circle may 
be secured with an ordinary 2-ft. car- 
penter's square, when the diameter is 
given, in the following manner: Draw 
a straight line; then lay the square on 
the line with the 10-in. mark of the 
long side and the 5-in. mark of the 
short side, both intersecting the 
straight line as shown in the upper 
sketch. Draw n line on the long side 
of the square A C and measure off 
three divisions, each the length of the 
diameter of the circle. Draw a line at 
right angles from the third division 
mark on A C, until it intersects the 




line A 13. The distance from A to 
where the line crosses the Hue A B will 
he the circumference of the circle.— 
Contributed by S, J. Heath, L ester- 
shire, N. Y, 
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Boilermaker's Center Punch 

A time and labor-saving tool that 
takes the place of a scratch awl and 
dividers for marking location of holes 
on a plate through holes of another, is 
shown in the sketch. The required 
center is located and at the same time a 
test circle is marked as a guide in drill- 
ing and punching. The center point A 
of the tool should extend A in, beyond 
the cup rirn B, and the diameter C 




should be the same as that of the holes 
to be marked. Such a tool should be 
used only for marking, as the center 
can he enlarged with an ordinary cen- 
ter punch, — Contributed by Claud B. 
Sanford, Fayetteville, Ark. 



Pliers for Twisting Wire on Hose 
Connections 

An ordinary pair of pliers with holes 
drilled in the tip ends of the jaws, as 
shown, makes a good tool for fastening 
wire rings around rubber hose, The 
ends of the wire are stuck into the 



work, Lay the strips together and 
bore oblong holes through them every 



14 in. 
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the holes and use 
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Bolte in tht Strips 



thumbnuts on the threaded end of the 
bolts. The spline is set for a curve, 
then the nuts are turned up to hold the 
shape. 

The holes must be bored and cut 
long enough to give the strips end play 
as they bend around a curve.— Con- 
tributed by Joseph F. Bolton, Jr., 
South Duxbury, Mass, 



Home-Made Staple Puller 

A very handy staple puller can be 
made from an old pair of pinchers by 




Notches Filed in the Jaws 



simply tiling notches in the jaws as 
shown. The manner of removing the 
staple is obvious, — Contributed by 
Will Parker, Olaf, la. 




holes, then the handles of the pliers 
are spread to draw the wire closely 
on the hose, after which the ends are 
twisted together by turning the pliers. 
—Contributed by S. N. Crane, Ander- 
son, Cal. 



Spline for Laying Out Boat Curves 

A spline for use in taking off and 
laying out curves in building small 
boats can be made of four or five pine 
strips about % in. thick and % or 1 in. 
wide with any length suitable to the 



Improved Hardy for an Anvil 

While trying to draw out a split 
weld to the proper shape as most 
smiths do, I thought of a way to make 
a hardy that would be of assistance 
after the iron was split. The tool is 
shown in Fig, 1. The shank of the 




tool fits the square hole in the anvil 
and the heel lies closely against the 
side as in Fig. 2 . — Raymond E. Chase, 
Melville, R. L 
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capped on the end D and screwed into 
the tee E. A piece of about No. 20 
gauge mesh screen wire is put over the 
end of the pipe A at B> This same 
trap can be put into any pipe line to 
arrest particles which would otherwise 
pass and cause obstructions in pumps, 
— Contributed by Clare L. Par shall* 
Wayland, N, Y. 



Removing Screw-Top Can Covers 

Considerable trouble is experienced 
many times in removing the metal caps 
screwed on cans and canisters of differ- 

ent kinds* 
Where one 

cannot re- 

[ \ move the cover with 

the fingers, then 
wrenches or pliers are 
used, which results in 
_ J a cut or mashed 

cover. One of the 
easiest ways is to take a strong cord 
or string and wrap it around the cap 
from right to left several turns, mak- 
ing each turn cover the end of the 
string. Then take a few turns around 
the end of a strong stick and twist so 
that the string will pull the stick up 
snug against the cap. The stick will 
come in coaitact with the string and 
press it against the cap so it cannot 
slip, and the cap can be turned easily. 
— Contributed by L. A. Gardner, Oak- 
land, Cal. 



Making an Eye in a Rod End 

The average mechanic will find it no 
small task to put an eye in the end of 
a rifle-cleaning rod, after it has been 

b r o ke n, o r 
r ■ . . . when m a k- 

I ff 0E| ing a new 

1 | hi one. An 

| I easy method 
if is to heat the 
■I end of the 
! ![ rod red hot, 
1 , | j flatten it for 

1 j , ' a length of 

WjfF about 1% in,, 
i I double the 
end back at 
the center of 
the flat surface, place it in a vise and 
saw a slot for the length wanted. Heat 
it again, straighten it, and smooth with 
a file. — -Contributed by Geo. A. Hinkle, 
Halstead, Kansas, 



Removing Sand from Water in a Pump 

A great deal of inconvenience is gen- 
erally experienced with newly driven 
wells using common pitcher pumps, as 

smal I gravel 
i i u stones are 
\U apt to be 
j tU drawn up 

_} (jpj a n <1 lodged 

w: ii n d e r the 

A lower valve, 

/W3WO \J scoring t h e 

- ir y cylinder 

walls and 
! C causing dam- 

C> D a^e to the 

valve scats. 
W h e n the 

lower valve is held open by a small 
stone, the pump will not work and it 
becomes necessary to take it apart and 
remove the obstruction. 

Nearly all of this trouble may be 
eliminated by placing in the pipe line 
A, preferably near the pump, a pipe C 



Cutting Threads with a File Tang 

The lubricator on my engine froze 
and broke the thread off from one of 
the fittings, and as 1 had no screw 
plate small ^ ^ 

enough to 

rethread it, 9 1 , , , *' J !j 

I succeed- A & 

ed in cut- 
ting the threads with the shank of an 
old file shaped as shown at A in the 
sketch, with teeth 3b and tempering it* 
Starting on the old thread and sawing 
around I succeeded in making a fairly 
good thread and the lubricator worked 
as good as new. — Contributed by L. A. 
Knot sen, Tacoma, Wash. 
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Leveling Table Legs 

The sketch herewith shows how an 
object— in this instance a heavy bench 
—can be made perfectly level on an 
uneven base. The mini her of supports 
the object has does not render the level - 
ing process any more difficult 

Bore the holes deep enough in the 
supports to permit the bolts being 
placed as shown. Holes must be just 
large enough to allow the holts to fit 
in without any play sidewise. Round- 
headed bolts are used with threads 
running to the heads if possible. The 
siae of the bolt will depend upon the 
thickness of the support. For instance, 
a large bolt would be strong enough in 
itself but would not be advisable in a 
slender support, as there would be but 
a shell of wood surrounding it. Use a 




By'ts in Iht Tiiblt- Leg a 



round washer between the nut and the 
bottom of the support so as to prevent 
wear. 

When the bolts are in place, set the 
object on the base and turn the nuts so 
as to raise or lower the object to the 
proper level. If desired, the nuts may 
be locked by tapping them and insert- 
ing setscrews as shown. In leveling a 
heavy object, it may be necessary to 
grip the bolt with a wrench to prevent 
it from turning while the nut is being 

screwed up or down. — 'Contributed by 
James M, Kane, Doylestown, Pa. 



Double-Acting Pliers 

The tool illustrated will be found 
very useful about the shop and espe- 
cially so for removing screw calks from 
horses’ shoes and for turning any metal 
rod or holt. It should be made of good 
tool steel and well tempered. 

The handles are forged into the 
shape shown and teeth filed in them. 



They are made to hinge at the end 
with a strong pin. The side plates arc 
cut out and teeth filed in them, and a 
slot cut diagonally to slide on a pin in 




one of the handles, the other end be- 
ing pivoted on the other handle. As 
the handles are spread or brought to- 
gether the pin sliding in the slot forces 
the side plates in or out with great 
leverage, as the jaws coming together 
form a triple grip much stronger than * 
afforded by the ordinary pliers. — Con- 
tributed by Thos, L. Parker, Olaf, 
Iowa. 



Squaring a Timber on a Band Saw 

When a post or board of some thick- 
ness and width is to be cut on a band 
saw, and a square end is desired, in- 
stead of using a square, run the board 
against the saw and then draw it back. 
A saw mark is cut on the board. Turn 




the post over and use the saw mark for 
a guide line. “-Contributed by R, M. 
Barth, Chicago, 111. 
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Calipering Large Threads 

The ordinary caliper cannot be used 
to obtain the outside diameter over 
large threads, owing to the space on 




Bridging Device on Caliper End 



one side being directly opposite a 
thread on the other, if the space is 
bridged, the diameter can be readily 
obtained and this may he accomplished 
with the Httlc device illustrated which 
fits on the leg of any caliper. The 
shape of the piece and the maimer of 
securing the diameter is clearly shown* 
—Contributed by Adolph Schiver, Buf- 
falo, N. V* 



Hinge Spring for a Door 




The sketch shows pretty plainly how 
I fixed a door that was hard to keep 

closed. 3 
bought a 
piece of cop- 
p e r - plated 
spring wire 
and first bent 
it out % in. 
and over to 
the left 2 in., 
then round, 
and gave it a 
couple of 
twists on its 
way back to 
the starting 
point. From 
there I bent 
it up and let it run straight for 3 in.; 
then bent it down and round and round 
in a coil till within V* in. of the first 
bend; then 3 in. in the opposite direc- 
tion from the left arm, thereby making 



an arm to rest on the door. Then I 
turned it round and twisted it as shown 
on its way back to the coil. Removing 
the pin from the hinge of the door, I 
gave the spring one turn and inserted 
the stem into the hinge. Where one 
coil is not strong enough to swing a 
door, another may be affixed to the 
other hinge. — Contributed by George 
Madsen, Chicago. 



Polishing Wheel for the Lathe 

A polishing wheel for the lathe can 
be quickly made by turning up a board 
2 in. thick and about 7 in. in diameter, 
then boring a hole in the center of any 
desired diameter to fit a mandrel and 
attaching emery cloth to its face. The 




Emery Cloth on Wood Wheel 



emery cloth may be fastened by wedges 
as shown in the sketch. 

Two notches are sawed in the wood, 
one opposite the other across the di- 
ameter, and wood wedges fitted in 
them. Take two strips of emery cloth 
as wide as the wheel and place them on 
the circumference, tuck the ends into 
the notches and drive the wood 
wedges in place. The wedges will 
draw the emery cloth close on the face 
of the wheel. — Contributed by Chas. 
Homewood, Waterloo, Iowa* 



Imitating Hard Wood on an Old Floor 

A door that is old and rough with 
yawning cracks can be converted into 
a floor equal to a new one, in fact a 
carpet will not be necessary. Any per- 
son can do the work at a nominal 
expense. 

The first and most tedious part of 
the process is to clean out the cracks. 
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This is done by brushing with a whisk 
broom. Where the dirt is solidly 
packed some edged tool like a screw 
driver or the claw end of a hammer 
may be used. When cracks are free 
from dirt, cleanse the floor by thor- 
oughly scrubbing it with hot soap- 
suds. 

Allow the boards to dry. After a 
day’s time apply a good coat of cream- 
colored paint to them, using a large 
brush, and work lengthwise of only 
one board at a time, A freshly opened 
can of ready- mixed paint sold in the 
shops is of proper consistency and 
needs no thinning. If the can should 
stand open for some time, a little tur- 
pentine may be added to the paint. 

Allow the pal til to become thoroughly 
dry, then fill all the cracks and other 
holes with putty or with one of the 
patent crack and crevice fillers sold at 
paint stores. The best tools for this 
job are the fingers and the thumbs 
assisted by a broad, flexible case knife, 
if a putty knife is not available. Wipe 
off all the loose crumbs of putty with 
a dry doth and immediately apply a 
second coat of the same cream -colored 
paint. Let this dry for a day or more 
and then stain the floor with the light- 
est shade of oak that can be had in an 
oil stain, and after it is dry, complete 
with a coat of varnish. A second coat 
of varnish can be added for effect but 
it is not necessary. If the foregoing 
directions are followed, the floor will 
shine like a mirror and will be smooth 
enough for a ballroom. — Contributed 
by Katherine Lb Morse, Syracuse, 
New York. 



Bench Screw Made of Pipe Fittings 

Having need for a bench screw and 
it not being possible to purchase one in 
our small town, I set about to make one 
from pipe fittings, says a correspondent 
of the Automobile Dealer and Repairer. 
In the first place, a piece of 1-in. pipe, 
A, is threaded for about 14 in. On one 
end of this, screw a 1-in. tee, C, and 
drill a small hole, F, and drive a pin in 
to prevent the tee from unscrewing. 
Next in order is a 3-in. washer reamed 



out to slip freely over the pipe. Four 
holes are drilled and countersunk in 
this washer for screws. Slip it up 
against the tee C, after which take the 




Constructed of Pipe Fittinga 



hacksaw and saw a coupling in the 
middle and screw one half with the 
square shoulder E up dose to the 
washer, allowing just room for the 
washer to turn freely. Cut a piece of 
%-in. pipe, 12 in. long, and thread both 
ends to receive a cap as shown at D, 
Use a floor plate for the stationary nut 
B. Place the screw in the wood jaws 
in the same way one would fit an ordi- 
nary screw, and it will work in the most 
satisfactory manner. 



Fastening Screws in Brick 

In hanging fixtures, brackets, etc,, 
on brick or marble, I have found the 
following device very effective, where 
e x p a n s i o n 
sleeves are not 
at hand. Make 
a wood plug a 
little larger 
than the hole 
drilled and as 
long as it is 
deep, and open 
the small end with a knife or chisel. 
Make a wedge as shown, and insert it 
in the opening in the plug and drive 
in place. When the wedge strikes the 
bottom of the hole, it will spread the 
plug and act just as an expansive 
sleeve, making a very tight wedge. 
—Contributed by G. T. Nelson, St. 
Paul. Minn. 
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Forcing Bushings in Place 

In many cases bushings arc pressed 
into large parts of machinery that are 

too heavy to 
readily take 

apart, or be- 
cause the places 
are not easily 
accessible* 
Driving them 
in with a ham- 
mer and a block 
of wood or 
brass is bad, 
and poor prac- 
t i t e . The 

sketch shows a 
simple method 
of quickly and 
safely drawing them in with nothing 
but a bolt and two washers. The 
bushing is bound to go straight and is 
in no danger oE being bent, as when 
driven with a hammer. 



Beam Calipers 

A caliper head for a trammel makes 
it possible to measure diameters of 
large wheels. Such a caliper head can 
be made of a block of hard wood, pre- 
ferably maple, which is used on *4 -in, 
pipe as a beam. The wood is shaped 
as shown and the caliper points made 
of %-in, round steel. 




To grip the head on the beam and 
the points in the head make saw cuts 
from the edge of the block to the holes 
as shown and insert screweyes for 
clamping. A mechanic can usually 
find the materials to construct this in- 
strument on the job. The pipe beam 



is especially advantageous as it may be 
enlarged to any size by screwing to- 
gether several lengths of pipe. — Con- 
tributed by j. J. O’Brien, Buffalo, 
New York, 



Self-Centering Saw Arbor 

AH circular saws bored for a certain 
sized mandrel do not always fit snugly. 
In changing one saw for another, it 
may not fit close enough to make the 
teeth cut true all the way around. To 
obviate the trouble, some kind of a 
self-centering device must be em- 
ployed. The illustration shows a de- 
vice, designed by a correspondent of 
Wood-Worker, to center a saw per- 



Cone in Collar Centura Saw 

fectly, if the hole is quite large. It 
consists of an ordinary collar, being 
fitted to allow the free action of the 
centering piece, which is a steel ring 
or band, about ^ in. thick and % to 
% in. wide, with % in. of the width 
beveled to the inside diameter, as 
shown by EE. Tills adjustable ring 
rests on spiral springs which are held 
in place by seats drilled in the back 
edge of the ring and the bottom of the 
cored-out part of the main collar, as 
shown. The ring E is held in place by 
another ring D f having its inside bev- 
eled to fit the bevel on E. This ring is 
sunk flush with the face of the collar 
and held in place by screws, as shown. 
If a saw fits the arbor, the centering 
ring E will be pressed back in the 
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collar If a saw having a larger hole 
is used, though the variation may be 
but little, the ring E will he forced 
into it by the springs and hold the 
saw on an absolute center. 



A Detachable Auger Crank 

Carpenters using large augers have 
a crank handle welded to the shank of 
each auger so that it can be turned 
easily. If only one auger is used, this 
plan is a good one, but if several sizes 
arc carried in a tool box* the crank 
handles are rather bulky. The sketch 
shows a crank handle that may be at- 
tached to any large-sized bit or auger. 
The dimensions given will make a well 





Cc&nb Details 



proportioned handle, using V^j-in. round 
machine steel as material. — Contrib- 
uted by Win. Skoglund, Brooklyn, 
New York. 



Testing Wrought-Iron Pipe 

The device shown in the sketch was 
designed for testing small sizes of 
wrought-iron pipe under steam pres- 
sure. The operation is as follows: 
The three-way valve A is operated 
by the lever handle B. The steam en- 
tering the valve through the pipe O 
is used and exhausted through the pipe 
D. The reducer E can be changed to 
suit any size of pipe. F, which is be- 
ing tested. The outer or coupling end 
of the pipe is closed with a plug which t 
for convenience in handling, can be a 



capped nipple, about 6 or 8 in. long. 
The steam can be successively ad- 




mitted and exhausted from the pipe 
F. The pipe should be struck several 
sharp blows with a hammer while 
under pressure to expose any split or 
rust hole. — Contributed by Jas. N. 
Kilgore, Hollidaysburg, Pa. 



Marking Threads on a Bolt 

Some bolts had to be shortened about 
3 in. in repairing a steam pump located 
a long distance from a machine shop. 
The threads varied in size, owing to 
the bolt sizes, and the length cut off 
from each bolt would remove the 
threaded portion, thus making it nec- 
essary to cut new threads on the shank 
of the bolts. 

The only tools at hand were a vise 
and some small tiles and the threads 
were cut in the following manner: The 
nut was placed on the end of the bolt 
and given a turn on one thread. A 
piece of board was notched out to fit 
on the nut and a hole made through 
the other end by driving in a nail and 
drawing it out. A pencil was put in 




Marker Fastened to Nat 



the hole and the bolt was rubbed with 
chalk and then, by turning the nut and 
wood strip, it marked the thread 
wanted. The old thread was cut off 
and a new one filed in with a three- 
cornered file. —Contributed by Arthur 
L. Kerbaugh, Allentown t Pa. 
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Double Glass Windows 



Drilling Holes in Lead 



In many 





localities the frosting of 
glass windows is some 
little source of annoy- 
ance aside from the 
obstruction of light. 
The sketch shows how 
by the use of two glass 
plates a dead air space 
can be formed. The 
two plates of g]ass are 
set in the frame in the 
same manner as a single 
plate with a thin sheet 
of rubber, A, placed be- 
tween their outer edges. 
This will prevent the 
accumulation of frozen 
moisture on the inside 
glass. — Contributed by 
F* W* Bentley, Jr,, 



Huron, South Dakota* 



Bushing a Pulley with Babbitt 

I had a 24 An. pulley with a 
in. hole, that ] wanted in a hurry to 
use on a l^Vin. shaft. To make an or- 
dinary cast-iron bushing would take 
too long; so 1 laid the pulley, rim 
down, on the planer tabic. Then a 
short piece of lf\-. -in. shaft w T as faced 
off square on both ends and stood up 
inside the hole, and a clamp put on top 
to keep it in place. The shaft was 
squared up with a try-square and a bar 
of straight steel laid across the upper 
rim face of the pulley. Then the pul- 
ley was shifted until it was concentric 
with the shaft, as near as could be 
measured with a scale, and damped 
too* The setscrews were brought 
down until just in contact with the 
shaft, and the hole was filled with bab- 
bitt* 

Thus in a half hour's time I had a 
pulley bushed to run true within less 
than ;fj 7 in*, and with setscrew holes all 
tapped. This w as not, of course, a very 
durable job, but it was a quick one, and 
subsequently, though not at first in- 
tended to, it ran over a year in steady 
service. 



At one time I had to drill 14-in. holes 
in a large number of lead pieces. At 
first glance this appeared to be a snap 
—nice, soft metal, etc*, but that very 
softness proved the undoing of the 
snap* The holes were Mi in* deep and 
before half that depth was reached, a 
ragged burr of considerable size was 
thrown up around the top, the hole 
would be worn out of shape by the 
"crawling 1 ' of the chips, and the drill 
clogged and stuck repeatedly, 1 tried 
water drilling compounds, kerosene, 
drilling without lubricant, but to no 
avail. 

A good grade of lard oil, and plenty 
of it, was used as a last resort, and the 
holes were drilled through straight and 
smooth, without any burr except the 
usual small one on the under side. 
With the oil, it was necessary to lift 
the drill out at least once to clean up 
the chip. A drill speed of 800 to 000 
r. p. m. was found to give good results. 
—Contributed by Donald A. Hampson, 
Middletown, N* Y* 



Punching Attachment for a Vise 

Light punching can be accomplished 
on an ordinary vise with the attach- 
ment shown in the sketch. Two 
damps of flat bar are tapped to receive 
screws for fastening them on the 
punch and die. Setscrews hold the 
clamps to the vise jaws, which also pro- 
vides a way for considerable adjust- 




PdDch and Die on V!scJllw& 



tnent, Irregular-shaped holes can be 
punched with dies fixed to this attach- 
ment. — Contributed by Norman Best, 
Monmouth, III* 
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Home-Made Shower Bath 



While in the country during vaca- 
tion time, I missed my daily bath and 
devised a shower bath that gave com- 
plete satisfaction. The back porch 
was enclosed with sheeting for the 



The water will run from 10 to 15 
minutes* The addition of some hot 
water will make a splendid shower 
bath, — Contributed by Dr, C H. Ro- 
senthal, Cincinnati, O. 




A Shower Bath That Costs Less Than One: Dollar to Make 



room, and the apparatus consisted of 
a galvanized iron pail with a short 
nipple soldered ill the center of the 
bottom and fitted with a valve and 
sprinkler, The whole, after tilling the 
pail with water, was raised above 
one's head with a rope run over a 
pulley fastened to the roof of the 
porch, and a tub was used on the floor 
to catch the water. 



CThe gas meter should not be located 
in a warm place or the gas will expand 
before the meter measures tt and the 
gas bill will be proportionately in- 
creased. Gas expands about 1-491 
times its volume for each degree Fahr. 
that it is heated. If the meter is 
warmed 10 deg. Fahr., it will make the 
gas cost uver ? per cent more, and with 
no corresponding benefit. 
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Home-Made Motion -Picture Camera and Projector 

IN THREE PARTS— PART II 



Developing: 

After having exposed the film in the 
camera, the next steps are to develop 
and make a positive film from the nega- 
tive. The developing and exposing of 




the film for the positive are the same 
as in ordinary photography for making 
negatives and lantern slides, the only 
difference being in the apparatus for 
handling the long 51ms. One of the 
simplest ways of developing a long 
film is to use a large tray in connection 
with a cross arm having upright pins 
around which the him is wrapped in 
a continuous spiral, A film 100 ft. long 
would require a tray 18 by 22 in rJ with 
pins set in the cross arm about % in. 
apart. This method of developing is 
shown in Fig. 4. 

A long film can be developed in a 
small tray by using two flanged wheels 
or spools mounted on a frame (Fig. 5) 
that holds them directly above the 
liquid in the tray. The spools have a 
wood core or center with metal sides of 
sufficient diameter to take in the length 
of film to be developed. One end of 
the undeveloped film is attached to one 
spool and then wound upon it, then the 
other end is passed through the guides, 
gelatine side down, and fastened to the 
other spool. The him is first run 
slowly through a water bath until it is 
thoroughly saturated, then it is passed 
through the developing solution again 
and again until the proper density is se- 
cured. The trays can be easily re- 
moved and others substituted for fixing, 
washing, hardening and soaking, the 
film being passed through each solution 
in the same manner. Before develop- 



ing either negative or positive film, 
small test strips should be run through 
the solution so that the proper timing 
and treating of the full-length strip will 
correspond to the test strip. 

A reel should be prepared for drying 
the film. This can be made of small 
slats placed around two disks to form 
a drum (Fig, 6) about 1% ft. in diame- 
ter and 2Y 2 ft. long. After the film has 
been passed through the various solu- 
tions and is ready for drying, it is 
wound spirally around on the slats with 
the gelatine side out, and the whole 
hung up to dry. 

Printing 

The printing to make the transpar- 
ency is accomplished by a very simple 
arrangement. The negative and posi- 
tive films must be drawn through a 
space admitting light while their gela- 
tine surfaces are in close contact. A 
box may be constructed in several 
ways, but the one shown in Fig. 7 il- 
lustrates the necessary parts and their 
relative positions. 

The sprocket A is placed directly 
back of the opening B which may be 
regulated to admit the proper light. 
The sprocket can be purchased from a 




Fie. 5 — Developing Long Films 



moving-picture stock house cheaply, 
but if the builder so desires, one can be 
made from wood turned up about 1 in. 
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in diameter, or so that the circumfer- 
ence will receive sprockets at points fV 
in, apart. The sprockets are made of 
metal pins driven into the wood. Two 
rows of them are placed around the 
wood cylinder about 1 Vs hi, apart. 

The cylinder is provided with a small 
metal shaft at each end which turns 
in round holes or bearings in the sides 
of the box. One of the shafts should 
project through the side of the box and 
have a grooved wheel, C, attached. 
The sprocket cylinder is driven by a 
smaller grooved wheel or pulley, D, to 
which a crank is attached for turning. 
The relative sizes of these wheels are 
determined by the speed of the expos- 
ure and the kind of light used. A 3-in. 
or 4-in. wheel on the cylinder sprocket 
shaft, driven by a pulley about 1 in. in 




Fif. 6 — Drying Reel 



diameter, will be suitable under ordi- 
nary circumstances. The opening B 
may be adjusted by two metal slides 
which lit tightly in metal grooves fast- 
ened to the wood front. The metal 
grooves and slides can be made of tin 
and painted a dead black. The films 
after passing over the sprocket, fall 
into the bottom of the box, or, if very 
long films are to be made, the instru- 
ment can be tised in the dark room and 
the light admitted only to the opening 
B, then the ends can be dropped into a 
basket or other receptacle at the bot- 
tom and the unprinted portions carried 
on reels above the box. 

The speed of the exposure and the 
width of the opening B can be deter- 
mined by making test strips. This can 
be done by setting the opening B to a 
certain width and turning the crank for 




10 or 15 seconds and counting the num- 
ber of revolutions. The proper expos- 
ure can be easily attained by this 
method. 

{ To be continued) 



An Emergency Clamp 

While making an extra large guitar 
I did not 
have clamps 
large enough 
to hold the 
top and bot- 
tom onto the 
sides while 
gluing, so I 
fastened 
three pieces 
of wood to- 
gether, each 
piece being 
about 1 by 2 
in., as shown 
in the sketch. 

Then I bored 
holes in 
both top and 
b o t t o m 
pieces and inserted a piece of soft wire 
in the form of a loop, which, when 
twisted, drew the ends of the clamp 
together. — Contributed by Geo. E. 
Walsh, Buffalo, N. Y. 



G While camping, remember a hot 
stone wrapped up makes an excellent 
substitute for a hot- water bag. 
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By F. S. CHARLES 



A good site* pure water in abun- 
dance, and a convenient fuel supply, 
arc the features of a temporary camp 
that should be given first considera- 
tion when starting out to enjoy a va- 
cation in the woods. The site should 
be high and dry, level enough for the 
tent and camp Uve f and with surround- 
ing ground sloping enough to insure 
proper drainage, A sufficient fuel 
supply is an important factor, and a 
spot should be chosen where great ef- 
fort is not required to collect it and 
get it into proper shape for the fire. 
When locating near streams of 
water be careful to select a spot above 



if the camping party consists of more 
than two persons, each one should do 
the part allotted to him, and the work 
will be speedily accomplished. Re- 
member that discipline brings effi- 
ciency, and do not be slack about a 
camp just because it is pleasure. One 
of the party should attend to the camp 
fire and prepare the meals while an- 
other secures the fuel and water. The 
tent can be unpacked and the ground 
cleared by the other members of the 
party, and when ready, all should as- 
sist in raising the tent, especially if it 
is a large one. 

Tents 




An ordinary A or wedge tent is suf- 
ficient fur one or two campers. W here 
you do not wish to locate permanently, 
this tent can be set tip and taken down 
quickly. It should have a ring fas- 
tened to the cloth in each peak through 

which to pass a 
rope or line to 
take the place of 
a ridge pole. 
Such a tent can 
be pitched he- 



Wall Tent 

high water mark 
so the ground will 
not lie overflowed 
by a sudden rise 
of the stream. Do 
not select the site l«h-to m 
of an old camp, as the surroundings 
are usually stripped of all fuel, and 
the grounds are unclean. 

Division of Work 

Clear the selected spot and lay out 
the lines for the tent, camp ftre, etc. 






Dotf Cabin 
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Fir? bflwecu Two Legg 



Fire Jiuilt against a Log 



tween two trees or saplings, and, after 
tying the rope to the trees, it can be 
tightened with a long forked stick, 
placed under one end of the rope. If 
two trees are not conveniently located, 
then two poles crossed and tied to- 
gether will make supports for one or 
both ends, the ridge line running over 
them and staked to the ground. 

On a chilly night, the A tent is quite 
advantageous. The stakes can he 
pulled on one side and the cloth 
doubled to make a lean-to, open on the 
side away from the wind, A lire can 
be built in front and the deflected beat 
on the sleeper will keep him comfort- 
able and warm* 

For larger parties, the wall tent with 
a fly is recommended. These tents can 
be purchased in various sizes. The fly 
is an extra covering stretched over the 
top to make an open air space between 
the two roofs, it keeps the interior nf 
the tent delightfully cool in hot sum- 
mer weather and provides a better pro- 
tection from rain. The flv can lie made 
extra long, to extend over the end of 
the tent, making a shady retreat which 
can be used for lounging or a dining 
place. 

Protection from Insects 

Where mosquitoes and other insects 
are numerous, it is well to make a 
second tent of cheesecloth with bind- 
ing tape along the top to tie it to the 
ridge pole of the regular tent. The 
sides should be made somewhat longer 
than the regular tent so that there will 
be plenty of cloth to weight it down 



at the bottom. This second tent 
should he made without any opening 
whatever. The occupant must crawl 
under the edge to eat ter. The cheese- 
cloth tent is used inside of the ordi- 
nary tent, and when not in use it is 
pushed aside. 

Two camps are illustrated showing 
the construction of a lcan-to for a tem- 
porary one-season camp, and a log 
cabin which makes a permanent place 
from year to year. (A more elaborate 
and more expensive camp was de- 
scribed in the May issue of this maga- 
zine,) The construction of these 
camps are very simple. The first is 
made of poles cut in th e woods. A 
ridge pole is placed between two trees 
or held in place with poles of sufficient 




Forked Sticks Supporting Choking Utfln.Rll'a 



length, set in the ground. Poles are 
placed on this at an angle of about 45 
deg. s forming a lean-to that will he eti- 
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t irely open in front when finished. The 
pules are covered, begin ninig at the 
bottom, with pine boughs, laid in lay- 
ers so as to make a roof that will shed 
water. A large fire, built a short dis- 
tance from the open front will make a 
warm place to sleep, the lieat being re- 
flected down the same as described for 
the A tent* 



A Permanent Camp 

A good permanent camp is a log 
cabin. This can be constructed of ma- 
terials found in the woods* Trees may 
be felled, cut to length, and notched to 
join the ends together at each corner 
so as to leave little or no space be- 
tween the logs. The roof is con- 
structed of long clapboards, split from 
blocks of wood* The builder can fin- 
ish such a camp as elaborately as he 
chooses, and for this reason the site 
should be selected with great care* 

Camp Fires 

There is no better way to make a 
camp lire than to have a large log or 
two against which to start a fire with 
small boughs. Larger sticks can be 
placed over the logs in such a way as 
to hold a put of water or to set a fry- 
ing pan. Forked sticks can be laid on 
the log and weighted on the lower end 
with a stone, using the tipper end to 
hang a cooking vessel over the flames. 
Two logs placed parallel, with space 
enough between for the smaller sticks* 
make one of the best camp cooking ar- 



rangements. Two forked sticks* one 
at each end of the logs, may be set 
in the ground and a pole placed in the 
forks lengthwise of the fire. This 
makes a convenient place for hanging 
the cooking utensils with bent wires. 

Food Suppties 

The conditions in various localities 
make a difference in the camper s ap- 
petite and in consequence no special 
list of food can be recommended, but 
the amount needed by the average 
person in a vacation camp for two 
weeks, is about as follows : 



Bncon. .... 15 lb, 

Hrxii,***. £“ 

Flour — ..*.***.**,* 20 " 
Corn Meat- 5 " 

Hifu * * — *< S " 

Coflee 



Baking .powder % \b. 

Sujjar. 5 ,J 

Beams** .... * 4 " 

Salt Z " 

Lard. 3 > 

3 lb. 



A number of small things must be 
added to this list* such as pepper, olive 
oil, sage, nutmeg and vinegar. If the 
weight is not to be considered, canned 
goods, preserves, jam and marmalade, 
al so vegetables and dried fruits may 
be added. I )o not forget soap and 
matches* 

Food can be kept cool in a box or 
a box-like arrangement made of 
straight sticks over which burlap is 
hung and kept wet. This is accom- 
plished by setting a pan on top of the 
box and fixing wicks of cloth over the 
edges* The wicks will siphon the 
water out evenly and keep the burlap 
wet* 



A Drinking Tube 

When on a walking tour through the 
woods or country, it might be well to 
provide a way to procure water for 
drinking purposes. Take with you 
several feet of small rubber tubing and 
a few inches of hollow cane of the size 
to fit the tube. 

In one end insert the cane for a 
mouthpiece, and allow the other end 
to reach into the water. Exhaust the 
air from the tube and the water will 
rush up to your lips.— ( Contributed by 
L. Alberta Norrell, Augusta, Ga. 



Washing Photographic Prints 

The usual way of washing photo- 
graphic prints is to place them in a 
shallow tray in which they will be- 
come stuck together in bunches, if 
they are not often separated, A 
French magazine suggests that a deep 
tank be used instead, and that each 
print be attached to a cork by means 
of a pin stuck through one corner, the 
cork thus becoming a float which keeps 
the print suspended vertically, and at 
the same time prevents contact with 
its nearest neighbor. 
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A Rotary Tuning Coil 

The rotary tuner shown in the sketch 
was designed by a correspondent of 
Modern Electrics. The circle is cut 



shown by the dotted lines in the 
sketch. This will enable the player to 
quickly turn the pages one at a time* 
— Contributed by Chas. Homewood, 
Waterloo, la. 




Fig. I 




Tuning Coil And Wiring Diagram 



from %-in. stock, 1 in. wide and well 
covered with insulating material. It 
is then wound with No. 34 single cot^ 
toil-covered copper wire so that the 
coils will lie flat. All the anus are of 
*4 -in* square brass. The supports are 
smaller in section. Sliders are mounted 
on the ends of the long arms and arc 
kept in place by setscrews, 

The insulation on the wire is* re- 
moved with a small piece of sand- 
paper pasted on a block of wood. This 
should be temporarily fastened the 
revolving lever at the point where the 
contact is wanted, then the lever is 
turned until the insulation is removed. 
The wiring diagram shows the location 
uf the tuning coil in the line. 



Preparing Sheet Music for Turning 



Each page on sheet music having 
three or more pages should be cut *4 
in. shorter than the preceding page, as 




L^aviMi Cut for Turning 



Toy Parachute Cut-Away for 
Kite Liner 

An interesting pastime while flying 
kites is to attach large toy parachutes 
to the lines and have some device to 
drop them when they are at a great 




height. In Fig. 1 is shown how the 
parachute is dropped by the burning of 
a piece of punk. 

Another method is shown in Fig. 2. 
It is only necessary to send a piece of 
paper or cardboard along the line and 
when it strikes the wire coil A (Fig, 2) 
the part B slides out of the loops C, the 
end D will then fall and disengage the 
loop G on the end of the parachute 
string. The wires E and F are twisted 
around the kite string. — Contribute i 
by Thos. De Loof, Grand Rapids, 
Michigan. 
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Wood- Working for Beginners 

Making a Cabinet ““Typical Form for Elementary Cabinet Construction — 

Door and Drawer Construction 

By IRA S. GRIFFITH 



CHAPTER XVI 

In Fig 111 is shown the perspective 
drawing of a cabinet that embodies in 
its construction the elementary prin- 
ciples of cabinet construct ion* This 




cabinet is intended primarily for hold- 
ing music, either slice t or roll, but it 
will serve as a curio case equally well. 
Figure 113 gives the necessary dimen- 
sions for the case. 

Square up the two sides and shape 
the ends. Square tip the three shelves 
and work the tenons. The mortises 
in the sides may then be laid out and 
worked. These joints, including the 
dadues of the stationary shelf next the 
top shelf, are laid out and worked in 
a manner similar to those joints in the 
magazine stand of Chapter XIV, the 
key and its mortise omitted of course. 
The two shelves of ] -j-im stock shown 
in Fig. 113 are to be movable and to 
be worked later. 

The back of the cabinet is to be a 
paneled frame and is to be set into the 
sides of the cabinet nne-ha!f their 
thickness. The sides of the cabinet 
will, therefore, have to he rabbeted ac- 



cordingly, A rabbet or rebate is a 
rectangular recess cut along the edge 
of a board. Figure 1 11 shows the rab- 
beted side of the cabinet. Rabbeting 
may be done with a chisel, the sides of 
the rabbet being first gauged deeply 
with the marking gauge. The man- 
ner of loosening up or scoring the 
waste of the rabbet preparatory to par- 
ing the sides with the chisel is shown. 
If the rabbet does not run full length 
as in Fig, 113, the chisel and gauge 
must be used. The rest of the rabbet 
can be worked more advantageously, 
however, by means of a combination 
plane, shown in Fig. 235, Chapter V, 
This plane has a guide or fence which 
can be adjusted so as to hold the cut- 
ler on the board at the proper distance 
from the edge. It also has a stop 
which can be set and thus cause the 
cutter to cease cutting when the de- 
sired depth has been reached. With 
these guides, no gauge line is neces- 
sary. In a rabbet like this one. the 
practical cabinet-maker would hardly 
take time to make a stopped rabbet, 
but would rabbet the full length of the 
side with the plane. Of course the 




lower part of the rabbet will not be 
filled by tbe panel, but it will not be 
visible from the front. 
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Directions for Making Panel 

The top backing of 1-in* stock may 
next be shaped after which the back 
paneling is to he made. The stiles 
and rails of this paneling are to be 
made of ‘ %-in. stock. The panel 
proper is to he of iVin. stock. Figure 
114 shows the detail. This is what is 
known as a flush panel, the panel be- 
ing rabbeted on one siefe so that that 
side shall be flush or even with the 
frame. In making this panel, get out 
the stock for the rails and stiles about' 
Vj in, wider than the drawing calls for 
and somewhat longer. This is to 
make it possible to plane and fit the 
frame in place. Jn ripping their width, 
take pains to get them all to a uniform 
excess over the width called for. 
Work a face edge on each piece and 
plow a groove the full length of each 
as indicated in the cross-section of Fig. 
114. Use the combination plane, ad- 




justing it suitably. Lay off on the 
two rails the proper distance between 
the shoulders, and, using these as 
shoulder lines, lay out tenons that 
shall fit the grooves just made as mor- 
tises. Cut these tenons. Work the 
panel to size and rabbet the edges 
as called for by the drawing. If the 
lumber is well seasoned, it will be 
necessary to make the panel slightly 
smaller in width than the dimensions 
given to allow for swelling. Nothing 
need be allowed in length, for wood 
does not shrink appreciably along the 
grain. Get the bar damps ready, mark 
the proposed location of the rails on 
the stiles, so that no time need be lost 
after the glue is applied , then glue the 
tenons and assemble the panel with its 
frame. Do not place any glue on the 
panel edge, unless it be a slight touch 
at either end in the middle. The panel 



must be free to move in the groove 
with the swelling or shrinkage, or it 
will split. The touch of glue at the 




Section- 3t A*S 

Fig. JH — Detail of Dour 



center of the ends is to hold the panel 
centering as it swells or shrinks. Place 
the damps over the rails and adjust the 
blocks so that the pressure leaves the 
surface of the panel and frame level 
and out of wind. Test the panel with a 
straightedge crosswise and diagonally, 
or sight across it with the eye. 

This is a common way of making 
the frame for a panel and answers very 
well where the four sides of the frame 
arc to be supported as in this case. On 
a door, however, stub tenons using the 
grooves as mortises would not be 
strong enough. In this case, a deeper 
mortise and a longer tenon would be 
necessary* To make it possible to 
plow the full length of the rails and 
stiles, the tenon is shouldered as in 




Fig. 115 — Shouldered TcEion Joint 



Fig, 115* This is what is known dz 
a haunched tenon-and-mortise* Mor- 
tise and tenon are made first and the 
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grooves plowed afterward, the tenon may he made with a wood panel, in 
and mortise being* given the same which case it will be worked by meth- 
thickness and location as the groove, ods similar to those used on the back 

panel, ft will not be necessary to use 
a flush panel* Use one with a 
thickness equal to the width of the 
grooves. The haunched tenon-and- 
mortise should be used. If an art-glass 
panel is to be used, as shown in the 
perspective drawing, it will he neces- 
sary to work the joints at the corners 
of the frame a little differently. Saw 
out the stiles and rails, as in the back 
panel, making them somewhat wider 
and longer than the dimensions of the 
drawing, but of uniform excesses. 
Plane face edges and lay out mortises 
and tenons on them as in Pig. 116— 
tenons on the rails and mortises on the 
stiles. The size and location of these 
will depend upon the rabbet or recess 
that is to be made to receive the glass. 

It will be noticed that one shoulder 
of the tenon is worked enough longer 
than the other that it may extend to 
the bottom of the rabbet. This makes 
it possible to rabbet the full length of 
both stile and rail with the plane. 
Work the joints and then rabbet the 
edges. Glue the tenons and mortises 
and clamp the frame, sighting for 
wind and adjusting the clamping 
blocks so as to leave the door square 
and true. 

Direeticjfls for Making Drawer 

While the glue on the door is hard- 
ening, the drawer may be made. Fig- 
ure 117 shows two styles of drawers. 
The first is easier to make but the sec- 
ond, the one with dovetail joints, is 
better and is the style used on fine 
cabinet work* Drawer fronts are 
usually thicker than the rest of the 
drawer stock. While the front is al- 
ways of the same Idrtd of material as 
the rest of the cabinet, the sides, back 
and bottom are usually of some close- 
grained wood such as yellow poplar. 
To make either style of drawer, get 
out the requisite number of pieces of 
the thicknesses necessary* Square 
them to size. The length of the 
made the drawer should be tV in* less than the 
The door place in which it is to slide. This is 



Shouldered Tenon Joint for 
Panel 



Doweling Front Brace 

Shape the lower edge of the front 
brace, square the ends, then dowel 
them. After this, the surfaces of the 
parts already worked may be 
smoothed and these parts put to- 
gether. The tenons of the horizontals 
and the doweled ends of the front 
brace are to be glued with good hot 
glue, but the entire backing should be 
fastened with screws. 
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to allow for swelling - * The drawer 
front, however, may be squared up to 
a length equal to that of the opening, 
allowing its ends to project beyond 
the sides of the drawer. This will al- 
low fitting the front without having 
to plane the sides of the drawer. Plow 
the grooves in which the bottom is to 
rest in the front and sides, also in the 
back of the dovetailed type. Lay out 
and cut the dadoes in the sides, into 
which the back is to be placed in the 
ordinary type, then the rabbeted cor- 
ners on the drawer front* In this 
type the back of the drawer rests upon 
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the drawer bottom. In the dovetail 
type, the back of the drawer is the 
same width as the front. The dove 
tails are to be laid out and worked. 
The dovetail at the front is known as 
a half-blind dovetail and that at the 
back as a multiple plain dovetail Of 
course the half-blind dovetail might be 
used at the front with the dado con- 
struction at the back as in the first 
type of drawer. It is very important 
to follow the rule about placing the 
faces, face sides being turned in so as 
to make the members of the joints fit 
face to face. 



f Fo fre continued) 



Back Rest for Use on Beaches 

The rest consists of two sets of 
sticks fastened together with a small 
bolt shown at A in Fig, L Two heavy 
cords arc run throitgh the holes B B 
and knots tied in their ends to keep 
them from slipping through. A piece 
of canvas is sewn on the cords to form 
a back. In use the pointed ends of the 
sticks are pushed into the sand. 



the little catches are set in position to 
prevent the spring from turning, or else 





When not iti use. it is rolled up into a 
small bundle.- — Contributed by James 
E. Noble, Toronto, Can. 



How to Tighten a Curtain Roller 
Spring 

A common table fork can be used to 
hold the little projection on the end of 
a curtain roller for tightening the 
spring. Hold the fork firmly with one 
hand while turning the roller with the 
other. Do not let go of the fork until 



the fork may be thrown off with dan- 
gerous force* 



An Egg-Shell Funnel 

Bottles having small necks are hard 
to fill without spilling the liquid, A 
funnel cannot be 
used in a small 
opening, and pour- 
ing with a gradu- 
ate glass requires 
a steady hand. 

When you do not 
have a graduate at 
hand, a half egg- 
shell with a small 
hole pricked in the 
end will serve bet- 
ter than a funnel 
Place the shell in an oven to brown the 
surface slightly and it will be less brit- 
tle and last much longer*- — Contributed 
by Maurice Handier, New Or leans, La. 
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INTERESTING PATENTS 

KEY-CONTROLLED MUSIC INSTRUCTION 
BOARD- — This hoard (Fig. O is a simple and effi- 
cient accessory in the teaching o i sigh twinging and 
ear- training: in schools, enabling the icitetu-r to 
si mult an eon sty present to view all the notes and 
signs pf any ctmrd. in any kry, with the same 
facility with which he would strike them on the 
piano, ft consists of a rectangular wooden bUc-k- 

hoard, about 3 ft. by 4 ft., bearing treble and bass 
staffs. This- hoard may be attached to a wall, or be 
supported by a stand. On the face of the board 
near the left side a plate-glass panel, 15 in, wide. 
This is painted black oil the in sine and has several 
series of light openings* in which the various signs 
are made to appear white on movable black card- 
board strips, To the right on the hoard, at the bot- 
tom, is a projecting ease containing the keyboard, 
and rotary pegs suggestive of the stops on an organ. 
The keys,_ resembling those of a typewriter, stand in 
sets of six, each set corresponding to a degree on 
the staff. The six keys of each set operate differ’ 
cm [ally on a common lever; thus the nearest key 
wall press the lever far enough to bring only the 
proper note into view on the panel, the second key 
presses it farther and produces the; note with a sharp 
in the light opening heForr it; the third key presses 
it still farther* showing the note with a flat, and 
so on through the set. 

PAINTER'S AUTOMATIC LOCKING POT- 
HOOK — Figure 2 is ati automatic, adjustable, safely - 
locking pot hook, from which the pot cannot be de- 
tached without the hook being detached from the 
ladder, _ tli us assuring that the pot will tlOl be shaken 
off accidentally. With this device, the pot hangs at 
the side of i he ladder where it may be easily reached, 
instead of hanging between the uprights, 

FLOOR-SCRAPER— A small and simple one- 
ha nd-ope rated ffoor -scraper is shown in Fig, A. The 
scraper blade is mounted on the front of a little 
truck about the sire of a roller skate, at the back of 
which is a hand!?, for use in pushing the device 
back and forth over the door. 

COMBINATION KNIFE -Figure 4 is a knife 

designed for several uses. The outer end ol the 
blade terminates in a rounded cup-like arrangement. 
The intermediate portion of the blade near one edge 
is slotted, one cd the edge* thus provided being used 
for paring and the other as a guard. The opposite 
side of the blade has a pointed lug with sharp inner 
edge for use a* a cart-opener, 

DUST MQCCASTN —The moccasin shown in Fig. 
5 is designed to protect the lower portion of the 
shoes front dust when riding, It is formed of a 
thin material, drawn over the shoe ami fastened by 
means of hooks and eyes, 

BOTTLE-FILLING ATTACHMENT FOR BIB- 
FAUCETS — Figure ff shows a device for automatic- 
ally starting and shutting off the water flow of a 
bib-faucet jn filling milk bottles. The parts consist 
of a short nipple fitted to the end of the faucet, a 
clamp for the faucet El an die, and a rod con Electing 
the clamp with ,i ring that tits over the nipple. The 

connecting rod has a coil in the center so as to 

enable it to adapt itself tn rhr changing angles. In 
filling a bottle, the neck is slipped over the nipple, 
and. coming in contact with the ring, pushes it up, 
thus tifilmg the faucet handle and allowing the water 
lu flow. When the bottle is removed, the faucet 
closes by pressure from its own spring, 

ARMADILLO MANDOLIN — An inventor in San 

Antonio, Tex., has just received a patent on a 

mandolin i Fig. T) having the bowl formed of the 

armor-like carapace of the armadillo, with a sound- 
ing-board united to the edge* ol the carapace, 

DOUBLE PENHOLDER — A double penholder* 
designed for ledger work, is shown in Fig. 8, The 
holder has a l" -shaped ending, in which may he 
inserted a double and a single pen when three lines 
arc to be drawn, or two single pens. 

EGG-BEATER — Figure fl is n crank-turned egg- 
beater which Sms practically the same movement as 
a foi'k in hand -beating 
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PRACTICAL OR UNIQUE 

IMPROVED RAIL JOINT FOR TRACK 
SCALES AND TURNTABLES— An improved rail 
joint far in connection with draw anti lift 

bridges* turntables, and track scales especially, is 
shown in Fr^r 10, When an open joint is used tn 
connection with the latter, a severe pound on the 
scale is caused by the cars a* they pass over, and 

it is to case this pounding that the new joint was 

designed, The ball of the approach and scale rails 

are planed off on the outside, even with the web. 

after which the “eager” is bolted firmly to the ap- 
proach rail, allowing a %dn, space between the 
side of the scale rail and the “easer joint/' which is 
said to give ample room for movement of the scale. 
The H 'cascr'* being about Vir in. higher where the 
approach and scale rails meet, the car wheels are 

I iractically lifted over the open space and allowed to 
and on the scale without perceptible jar or pound, 

BILLED ELI VERY MECHANISM FOR GAS 
METERS- A meter designed to present you with the 
bill for the amount consumed during the month is 
shown in Fig, 11, It h a combination, with meter 
gearing, of a recording wheel, a gear wheel for in- 
to rmittcmly advancing the recording wheel, and 
means fur moving the recording wheel bodily to 
lake a record therefrom. 

SURGICAL NEEDLE — Figure 12 Is a surgical 
needle provided with a cylindrical, tubular handle, 
in which is held a fluid receptacle containing the 
thread to he used tit the operation. The thread 
passes out of the receptacle by means of a passage 
in the cap, , 

REVERSIBLE TROLLING BAIT— In trolling, 
the revolutions of the artificial minnow used as 
bait will, despite the fact that it is attached to the 
line by means of a swivel, twist the line mere or 
less, and sometimes to such an extent that it he- 
comes useless. The artificial minnow shown in Fig, 
IS is designed to overcome this trouble. Instead of 
being made in Cite piece with the fill-like propeller 
blades solidly attached h the body, it is made in 
three parts, and two sets of fins, designed to revolve 
in opposite directions, are furnished with it- When, 
after troll tog for some time, the line becomes too 
twisted* the set of fins in use is removed, and the 
other set takes its place, the exchange being easily 
mafic. Thus, provided with fins whirling in the 
opposite direction, the him h gradually untwisted* 
then rftwifited again, necessitating another change 
of fms later. 

WEIGHING WAGON— A wagon which weighs 
as well as carries its load, thus saving the user the 
necessity of driving to a public scale, is shown in 
Fig, J4. The scale is instantly thrown into at out of 
action by turning the wheel under the driver's foot- 
board. 

TEAKETTLE- A teakettle provided with a spout 
on one side and a filling extension at the opposite is 
illustrated Ijy Fig. IH. A rod, mounted in A CuV? 
on the top of tlic kettle, and provided with a knoli, 
opens and closes the cover of the filling extension liy 
being slid back and forlh, 

BLINDER TO STOP RUNAWAY HORSES— 

The instruction accompanying ■ this uniijuc device 
(Fig, 10) is, “Full up the curtain when the horse is 
Tunning away.” The device is a safety bridle com- 
prising a doubled leather noseband formed with a 
receiving pocket, loops and a strap, and connected 
cheek pieces provided with side rods. Normally 
accommodated within the pocket is A semi-trans- 
parent, light-impeding curtain* which, sliding on the 
side rods, is drawn up over the horse's eyes by 
means of the safety reins when the animal attempts 
to run away, 

COMBINED FISHING FLOAT AND FLASH 
SIGNAL — Figure 17 is a fishing float provided with 
a battery and an electric lamp which Hashes when a 
fish h caught. The poll of the fish on the tine 
brings the rod into action and makes the contact 
required to fiaph the lamp. 
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A 



5ti.il taring man 

irate* 

What iri your n 
ivS-S-S-sisS-S'S'S"? 



wiis arraignc 

a me I 1 '’ finked 
/’ began the 



d before a magis- 

the magistrate, 
prisoner, a nd iheit 



slopped 

“What's thsi?" demanded the magistrate, 

‘ ' S - a -s-si s - s - si^-s-s - s " hissed the stutterer, 

“ tr t*i name’s Sisson.” interrupted (he policeman 
who had made the arrest- '"’He stutters .' 1 

"So it seems," said she magistrate, “What's he 
charged uritlv^ 1 

1 don't know, your Honour / 1 said the pol iceman * 
“it seem? U) he soda water.” — Railway Age (Sazettc, 



We observe that the man's fingers are all twisted 
and bent into she most uncouth shapes, 

“ Poor fellow!" wf say to our friend, ^Evidently 
he is a victim of rheumatism." 

“No." our friend explains '"He is deaf and dumb 
and ha ^ been trying to talk Scotch dialect on his 
fingers, 1 



“Why, Will re, what arc you drawing?" asked a 
I cachet of title of his Scholars. 

“I 1 in drawing a picture of Clod-* 1 
“But* Wit lie/' said the teacher, "you mustn't do 
lEiat ; nobody know s how God looks/’ 

"Well, they will when I get this done/' said 
Willie, — Marine Journal. 

* 

It w r as a hot evening following a regular scorcher 
oF a day. arid Caney and she shfnily were; sitting out 
on the front porch trying to keep cool, 

"Sure, l 'was an awful day in (he kitchen," said 
Mrs. t’asey, 

“I have t 1 snide when I hear ye complainin' 
about the heal, for, as a matther iv fact, ye don't. 
know r what heat is. 11 said Casey, 

“Oh, l don't know/ 1 said Mrs, Casey. “Sure rd 
change places with you any day, for whit. I'm work 
in 1 over a hoi cook -stove ah day I'm th inkin’ tv t h* 
fine picnic you're havin' w orbin' down there in that 
nice <mol sewer/’ 



Mary had an aeroplane. 

With wings as white as snow; 

They're picking up the pistes nOW 1 
Because it wouldn't gu. 

--*■*■*- 

A man entered a drsig store in a hurry and asked 
for a dozetl tWO-grain rpiinmc pilk. 

“♦Shalt 1 put 'em tti a box, sir?” the clerk asked 
as be counted them out. 

"Oil, no/' replied the customer, * i want to roll 
them home." 

"‘Why, F declare 1" exclaims. the trusting wife, 
“I won't have to buy any new dresses or lints all 
this spring ]" 

“Yon won't?" tisk* the crafty husband. “purely 
yon will need something." 

"Not a thing. I’ve been looking through this 
month V fashion magazine that you brought home for 
me, and I hud that there isn't the slightest change 
in Style from Inst spring." 

And the crafty husband, gloating over the success 
of his scheme to pasir n this year's covet- mi a last 
year's magazine* Ivans hack In his chair and smokes. 
— Atlantic City Gaietfe, 



Innocent Bystander — I thought you fellows were 
striking for higher pav, 

w or km an "—We are, but the strikebreakers they 
hired to break the strike arc striking- for higher pay, 
so they’ve hired us strikers to break the striki.- of 
the strikebreaker!!, See? — Puck, 



"How large is the apartment house you live in?" 

“Well, I don’t remember the ex net dimensions/' 
replied Mr Flaison* “but it’s so big that when we 
asked tli e j a Lilt or for heat on. Sim day morning steam 
didn't get around to thu radiator till the next Thurs- 
day / ' — Do mvst ic E Elgin c e t ii ig , 



A sea captain and Ms mat- went ashore ots getting 
into port and made lor the nearest restaurant. 

They ordered SOupl when il arrived, the captain 
examined die curious- looking ituid and shouted ; 
"Hot, waiter* whal d'ye cab lliis?" 

“Soup, sir." said thy, waiter. 

"Soup/' said the captain, turning to the mate ; 
"blame me. Bill, if you and me ain't been sailin' on 
soup all our lives and never knowtd it, 1 



NEW BOOKS 



PRINCIPLES AND DESIGN OF AERO- 
PLANES— By Prof, Herbert Chalky, B. Sc. A 
simple little treatise which explains by tile aid of 
some elementary mathematics the fundamentals un- 
derlying the problems of mechanieat flight, and in- 
etudin.pf descriptions! of the successful device!! adopted 
up to date in (heir solution. There is much that 
may he read with profit bv the non technical reader. 
100 pages, elotlu illustrated! 10-50, D. Van 

No st rand Company, New York* 



QUESTIONS & ANSWERS For Automobile 

Students and Mechanics — Tty Thomas FI. Russell, 
A.M., M E. A compendium of practical information 
mi ihe automobile arranged m catechism form to irtv 
press rhe memory, 1 40 pages, d^xT^i. flexible 
binding, fl.OT, Charles G. Thompson Company. . 
Oii capo. 



STORAGE BATTERIES— Hv Prof. A. E Watson, 
F I - * I'll D, The second edition of thi* standard 

lit tie treatise includes a description of ^ (be latest 

applications of I he storage battery, besides a full 
exposition of the battery and lts_ evolution* TOT 

pagi-s, 4 % x7, cloth* illustrated, $1.50. Rubier Pub- 

lisliing Company, Lynn. Mass, 

THE SUGAR EEET AND beet SUGAR- By 

Samuel Jodidi, Hi.D* A practical book for farmers 
who grow beets Fur sugar making. 7b pages, A %x7 ^ , 
cloih, Skl.tM>, licet Sugar Gazette Company, Chicago. 



HOW TO READ PLANS— l!y Charles G Peter 
This hunk is intended -is a guide to the ambitious 
workman who seeks to he competent to work direct 
fr^nn plans without waiting for detailed instructions. 
104 pages, 4 $4 x7 H . cloth* illustrated, £0.-50. In- 
dustrial Book Company, New York. 



HOW IT FLIES, or. (he Conquest uf the Air — 
fly Richard Ferris, ti,S*. C E, An easily read treatise 
which firing! 1 ; the subject down to the end of ill 1 1 1. 
lift pages, o\7k*, cloili* illustrated, $1,^0 net. 
Thom 01$ Nchoq *V Sun?. Nt-W York. 



WEBSTER'S NEW INTERNATIONAL D!C 
TTONARY -The price of tills, work Is from &1-.b0 
up (mu #1(1. 01 1 a 4 has been erroneously stainD, 
according to binding, fl. S- C. Merrlan Company * 
Springfield. Mass. 

MACHINE SHOP MECHANICS ; The Why of 

Things iu the Shop — By Fred H. Colvin, A.S.M.F 
A bivok ihat leaches the principles of mechanics and 
illiistratL'g the Same by showing topical applica- 
tions iti practice. Unlike must treatises on applied 
mechanics* ii in not written “above the head" of the 
average workman, 177 pagr?. 4^x7, cloth, illus- 
trated* | LOT. McGraw-Hill Book Company, New 
York. 



ENGINEERING OF TODAY — By Thomas W. 
Corbin, Tells in r very day English nnrl in a most 
readable way the wonderful things thal the engineer 
has done and is doing for the benefit of man kind. 
Many unique acltievemerits a.re described, ami not a 
tittle real information if imparted in sugar-coated 
form so as ta command the interest of (hr most non- 
technical reader. Cloth, tlUis. , 3^7 pp.. Price, 

$ 1 . Tdh net. j B, Lippincott Co, Fhilmlcls'hia* Pa. 



CONCRETE WALL FORMS— By A. A. Hough- 
bin. No. 1 of Concrete Worker's Reference Book;!. 
<)- page*, paper, illustrated, 50 cents, Norman W. 
Henley Publishing Company, New York. 




SOME INVENTIONS WHICH WERE NEVER PATENTED 





A suggested device, making: it poaaible, by a slight motion of (lie head, to convey a cigar to the mouth and 
remove it therefrom, without taking the hands out of the rockets 




Design for a letter hose of the future, 
dedicated to Postoffice Department 




A scheme for artists overwhelmed with 
work — two pictures at the same time 




What's the use of buying an up-to-date auto if It cannot 
be turned to such healthful u$e£ as this 





Insuring a safe descent 




Even In case of turning over 
From P£Le Mde* Pirii 
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OR some long time I have been promising 
3 M§ljjj myself to write up my good friend, Mr* 
1 ra g H « nr y Dickson of Chicago, and I have not' 
forgotten. 

^ Mr. Dickson is teaching a Science or System, which-* 
ever you choose to call it, which I believe is of more 
importance than the entire curriculum of your modern 
college. 

MR. DICKSON teaches Memory. 

Good Memory is necessary to all achievement, I 
I know a man who is fifty-five years old. He is aj 
student. He is a graduate of three colleges, and he 
carries more letters after his name than I care to 
mention. But this man is neither bright, witty, clever, 
interesting, learned nor profound. 

He's a dunce. 

And the reason is that he CAN NOT REMEMBER. 
Without his notes and his reference literature, he is^ 
helpless. 

This man openly confesses that he can not memorize 
a date or a line of poetry, and retain it for twenty- i 
four hours. His mind is a sieve through which sinksi 
to nowhere the stuff that he pours in at the top, 



Without his notes he is helpless 



The lessons you learn nr* rot unless 
you retain them by memory 




EDUCATION is only what you remember. The les- 
sons that you study into the night and babble about 
the next day in class are rot, unless you retain them 
and assimilate them by the slower process of memory, 
You can not gulp and discharge your facts and hope 
that they will do you good. Memory only makes them 
valuable. 

EVERY little while in business I come across a man* 
who has a memory, a TRAINED MEMORY, and he) 
is a joy to my soul. i 

He can tell you when, where, why, how much, whan 
for, in what year, and what the paper said the next) 
morning 





Like this man is another, the general manager of a 
great corporation in a Western City* He never 
misses a face. If he sees you once that’s enough. 
The next time he’ll call you by name, inquire about 
the folks at home, and ask if you have recovered from 
that touch of rheumatism* 

He told me how he did it. He told me that he 
studied memory-training with Professor Dickson of 
Chicago, Also, he said a lot of nice things about Pro- 
fessor Dickson, that I hesitate to write down here lest 
my good friend Dickson object, 

THIS Dickson System of Memory-Training, as I 
understand it, and I do understand it, is very simple. 
If you want to enlarge your arm to increase the power 
and strength of your muscle, you exercise it* The 
same with your mind. 

You must put your brain through a few easy exer- 
cises regularly to discover its capacity. You will be 
surprised, when you go about it the right way, to 
know how quickly it responds to you* 

To the man or woman whose memory plays you 
tricks, I especially recommend that you write to Pro- 
fessor Dickson to send you his literature. It will 
cost you nothing, and if his credentials and recom- 
mendations and the facts he sets forth, do not con- 
vince you, you are not to be convinced — that's all* 
You do not know when you will be called to stand 
on your feet and tell what you know ; then and there 
trained memory would help you. 

&&& * 

YOU’VE sympathized with the little girl who stut- 
tered her “piece,” But you’ve wept for the strong 
man who stammered and sucked air and gurgled ice- 
water and forgot, and sat down in the kindly silence. 
In the child it was embarrassment, but in the adult 
it was a bad memory, 

^Professor Dickson's System can give you a BETTER MEMORY 

because it is based upon right principles,, 




If you Want to cnJargc your arm, you 
exercise it. The same with your mind 




m — r 

The man whose memory plays tricks 




The little girl who stuttered her piece 




The strong man who stammered and, 
sucked air and snrgled ice 
water and forgot. 
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Write and a$k Professor Dickson to tell you how he trains the memory. 
Fill out the Coupon or Postal and mail TODAY* It means success. 

D ? luxe edition,, hftndsflifldy 
ill ust rated, richly bound. I* 
full! of carefully selected material exactly suited to meet the n eeds of the man or 
woman who desire* to be a successful public speaker, 

SUCCESS jp Life depends on 
what you say and hew you 
say it. This book of mine on 
Public Speaking and Self Ex. 
pre&sion is based on tny 3ft 
years of success as an in- 
structor in Public Speaking- jn 
Chicago University, Univer- 
sity of Notre Dame, and other 
well known schoole. Taken 
in connection with my mem- 
ory train log, you can obtain 
a far better and more needful 
education than is afforded by 
many of the best universities. 

The price of this 1911 de luxe 
edition Is $3 .00.1 will, however, 
present a copy absolutely Free 
to every student who enrolls 
For my course of memory train- 
ing within ten days after 
reading this offer. 



PROF. HENRY DICKSON 

S. Priadfu.1. Did™ Sd*d d HtttflT. 

70S Auditorium Bldg*, CHICAGO, ELL 

Send me free Booklet u How to 
Remember," also full particulars 
howto obtain a free copy of "Dick- 
son's How to Speak in Public .' 1 
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Four Top-Notchers 

Each of these four tools is the top-notcher in a large line of guar- 
anteed hand tools , made by us and stamped with our factory brand 

The MARK of the MAKER, 

That mark is our Guarantee of Excellence to you and is put only on tools 
that are perfect m quality and workmanship and up to the high stand- 
ard of over 90 years of manufacturing experience, ability and progress. 

THR SAMSON BRACE, known to mechanics everywhere as the w Bip 
Chuuk Hrarc'’ 1 1 lias the il eel -cl ad head, Alligator-jaw, and the BaJUbeirin^ 

Chuck — the greatest of all improvement! m brace- i n nstruction. 

THE No, 30 STAR RIVET, BOX-JOINT PLIEft -- preferred by 

el ee t r Lei a ns ev e ry w he re b eca use t h * int w or k s s m 0 ol h I y a n d tasil y , the l cm t i n g 
eupes meet iccmaldj and ru,l clean. 

THE SOLID-HANDLE WRENCH — Head, sar, sti&ttlifef and handle 
frame made of one piece oi'snlL4 .veetj, case- hardened. The only ethei pieces 
are the si i d i rig - ja w 1 , screw and wend- facing of handle. 

THE 181V ORIGINAL SNIP — The first high-grade tinner"! inip on the 
American market, and the hen snip sold today, Made ol'lhcbeai Norway Iron* 
with special high-grade too! Steel Jaid deep into The blade, ifiercaairtg culling 
power and 3cmj; life, 

Writ* fodar/tr unrft;? 1/ the 14 Meth&nltt' Hd nd-f a 165- f At* i»i rtnJsjnj^ enant /jyeji 

*/ valuable ihi/p-infiTmatitm dnd ae^talog nfwtr^QQ Hand Tt+h ftt Carpenters, Maekinlttr-, El kc- 

rrpri^nFj Trn smithi n tU, 

The Peck, Stow & Wilcox Co, 

M it- r> o of the Largest Line ol Mechanics' 
r lw, Hand-Tools Ohered by any Maker 

Address Correspondence to 20 Murray St.. Neuv York City 

Established 1819 
Five L»rg« Faetorivs 
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The Business of This Place 

is to Raise Salaries 

♦ 

From every section, and from, all sorts and conditions of men, messages come to tellof 
earnings increased and futures brightened through study of I ( C.S> Courses, 

One letter gives the romance of a young man in California that began with little or no 
education; another tells the story of a hi gh-school graduate in Maine that found himself 
educated for everything but to make a living. Here are the heart throbs of a fellow that 
toiled twelve hours a day and studied his Course as best he could; there is the experience 
of a clerk or office hand with plenty of spare time and the will to use it. Now we read of 
some one whose pay was a mere pittance; now of a foreman or superintendent that enrolled 
because his ambition aimed at bigger things. 

Ah sought betterment through knowledge ******+*+*************+*** 
and found it. All are enthusiastic. All remem- 
ber with pleasure the day they marked and 
mailed an L C. S. Coupon. 

L C* Si Courses have made draftsmen, 
foremen, and superintendents of shop hands; 
building contractors, architects, structural and 
concrete engineers of carpenters and masons; 
advertising men, window trimmers, show-card 
writers, chemists, illustrators, and designers of 
clerks; electrical, mechanical, and steam engi- 
neers of laborers; mine inspectors, foremen, 
and mining engineers of mine workers; bridge 
engineers, surveyors and mappers, civil engi- 
neers, gas engineers, automobile runners, and 
civil service employes of young men willing to 
use their spare time to mold a career. 

Mark and mail the coupon and learn how 
the I* C. S* can raise your salary. 



Intern tit Ion a I Correspondence Schools « 

box dTii, Scranton* Pa* * 

fl e-3 St explain. wLrfccml Furl ber 0 lb U ft at Loll un my part. buw I ■* 
tan nualily for a larger «4l*ry ao,*! i,d-. an cc me at tu ihe puii- * 
l i 'll. ludc, 01 prvktllun LuHure whiib 1 have marked X. t 

i 
* 
* 
* 
* 
* 



Elect ricaL Enffl Beefing 


Mechanical Eiulnter 


Electric L i k h r L a ( 


MedtatiiraL DrCi Flint;! □ 


Electric Rji: Lw ay & 


k. K.. Cu-natrucljnC 


Ek-ctfkim. 


Cnngrrtc CuaxLru^tion 


Elect tic C-^r Runnla^ 


Architect 


Dynamo Foreman 


Ccthtracrin ft & BuU-iln^ 


Dynamo Te utter 


A r chit net it t:i 1 Draft -man 


W1 reman 


Flumbia* & Herein a 


M i i ; 1 1 1 Ed^'I nee r 


Chemist 


Telephone Expert 


Book keeper 


CJiLI E Tipi iicer 


AdVerllS l eft Man 


AUtumubLlb- EiuDninjj 


Civil Service Ks.mn. 



Name 



Si. and No, 



City 



State 



P resent Occupation 
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The Good Road 
For Universal Service! 



Every man’s home faces on a road which 
connects with every other road and leads 
to every other home throughout the whole 
land. 

Main highways connect with cross-roads 
so that a man can go where he chooses, 
easily and comfortably if conditions are 
favorable, But the going is not always the 
same; some roads are good^some are bad. 

The experts in the South illustrate the 
difference by showing four mules drawing 
two bales of cotton slowly over a poor, 
muddy cross-road, and two mules drawing 
eight bales of cotton rapidly over a first- 
class macadam highway. 

The Bell Telephone lines are the roads 
over which the speech of the nation passes. 



The highways and byways of person J 
communication are the 12,000,000 miles d 
wire connecting 6,000,000 telephones in 
homes on these highways. Steadilyihe lines 
are being extended to every man's home. 

The public demands that all the roads 
of talk shall be good roads. It is not 
enough to have a system that is universal? 
there must be macadamized highways 
for talk all the way to every man’s home. 
A single section of bad telephone fine is, 
enough to block communication or confine 
it to the immediate locality. 

4 

Good going on the telephone lines 
is only possible with one policy anti 
one system. Good going everywhere, 
at all times, is the aim of the Bell system.* 



American Telephone and Telegraph Company. 

And Associated Companies 1 

1 

One Policy One System Universal Service 
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FREE TRIAL K 1 Pool Power 



We want you to grind your tools on this perfected 
carborundum grinder for six months so you can 
find out its great value in your work. If after 
six months’ trial you decide not to keep 
it, return it to us — no hard feelings, 
just send it back. The six months’ 
use will have cost you nothing. 

Luther 

Diamond Tool 

Grinder The Perfected 
Carborundum Sharpener 



Mechanic 1 * 

Special 
with T^itl 

Drill Grinds 
ing Attach- 
ment 



25 times 
faster than 
grindstones 

6 times 
faster than 
emery 



WILL NOT DRAW TEMPER 



25 Times Faster Than Grindstones 

This Luther Grinder — the standard of 
the world — with its wheels of the won* 
derful abrasive carborundum, is 25 times 
faster than grindstones. It cuts the hard- 
est steel as emery does copper. One man 
with the Luther does the work of 20 men 
with any other sharpening device, Does 
not draw temper. N o need of hard pressing 
just a light touch — the hard, sharp car- 
borundum crystals of the wheels peel off 
steel in tiny shavings. No water needed. 

Hand and Foot Power Equipped 
with Sharpening Attachments 

The special sharpening attachments en- 
able anyone to do the most difficult 
sharpening, such as sharpening twist 
drills* chisels, plane bits, eta 
Luther Diamond Tool Grinder* are the 
standard grinders of the world. In addi- 
tion to their wonderful carborundum 
wheels, that never need dressing, they 



are mechanically perfect machines — machine 
cut spur gears — dust proof and bronze bearings 
—machined parts run in bath of oil. In short, 
a Luther Diamond Tool Grinder will please you 
by its solid construction, and because it makes 
it easy to have keen edged tools without drudgery, 

II Machines in One ■> h»„j 

Mechanic's Special Luther Diamond ^-1/ 

Tool Grinder, with the following at- 
tachments* which supply every grand- i 
ing, buffing and polishing need : vjp v chunk 1 * 

t, On & roiixH* genuiae Carborundum If / .Sped*] 
wheel. Z. One fine, genuine Garbo- P/ ' J with At- 
rundutn wliteL 3- One child grind- J r . 
ine attachment, 4* One Wmm tachment 

twist drill attachment. 

& One polishing tpindLe. 

6. One buffer* 

7* One paliiher 
8. On* oil atone 
&. One Carbo- 
rundum bene 
in leather cAsc. 

10* One Car- 

Corundum icythe stone, 

II. One foot power at* 
tachment. 



Return This Coupon for Our 6 Months’ FREE TRIAL OFFER 



Send for our 6 months' free trial 
offer— we will also send you free 
a booklet telling the interesting 
story of the discovery of carbo- 
rundum— 'the wonderful abrasive 
that will scratch the diamond itself 
and cut steel os emery does copper. 

LUTHER GRINDER 
MFG. CO. 

1009 Madison Street 
MILWAUKEE, WIS. 



LUTHER GRINDER MFG. CO. 

1009 Madison St. MILWAUKEE, WIS. 



Plo**enand mu free and 
prepaid your free ewr- 
Enrnoiluin thx>k Iptaamf 
your six mondtig fre* 
trial aileron the Luther Diamond 
Tool Grinder MevhAQicB' Hpeeial. 



ffaipe. Address - 

DHler'i Name. Dtakf'j Address- 
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POPULAR MECHANICS AU VEKTIMJNU SJfcCllUN 







Daytona, Fla., April 23, 1911. 

Standard Oil Company, 

4 £ To-day I lowered my world's record for the kilometre 
and mile; also established world's record for two miles. Used 
Standard Oil Gasoline and Polarine in practice and in final trials, 
and it helped me break records. Nothing but Polarine for 

me from now on." (Signed) NOB BURMAN. 

What POLARINE did: 



Former World’* Records 
(Benz Car. without POLARINE) 

Kilometre, 17.04 seconds 

tfl I+siT kilometres per hour 

Mile, 27. S3 seconds 

131.72 miles per hour 

Two Miles, 55.87 seconds 

128.89 miles per hour 



Burman'* World 1 * Record* 

(Benz Car, lifting POLARINE) 

K i lomdre, 15.88 seconds 

22G.7 kilometres per hour 

% 

Mile, 25*40 seconds 

141.73 miles per hour 

Two Miles, 51*28 seconds 

140.4 miles per hour 



POLARINE was worth more than 10 miles an hour to the Blitzen Benz. 



These performances again prove POLARINE 
the best automobile oil yet produced. 

You will get more power, longer wear out of 
your car by using it. 

Ciet Polarine direct from your dealer, or write our nearest agency. 

Standard Oil Company 

( Incorporated ) 




fAAnn BUYS THIS 1 1 - INCH FOOT POWER SCREW CUTTING 
t V ENGINE LATHE* complete* as illustrated, including compound Bed, 

V*r 4 fee! long; 26 inches in the clear between centers; swings 11*4 inches 

over the bed, 7/4 inches over the carnage. 

Our lather are practical in design, well made and accurate. All the material 
that enters into their construction is the best that money can buy or experience can select* 
Perfect net i » fa ci ten in i*ar. gunmaitcJ or your nusney hark. 

WE CARRY FINISHED LATHES IN STOCK AT FACTORY 
AND SHIP PROMPTLY AFTER RECEIPT OF ORDER, 



Write for OUr complete Machinery Catalog C, which gives a full description of 
the lathe illustrated and also shows a complete line of lathes in all sizes, ranging from 9 
to 13-inrh swing, and from 3 V'l to 8 feet in length of bed. This same catalog also quotes 
money saving prices on pulleys* belting, shafting, files, hack saws, and a full line of regular shop 
equipment. Catalog mailed free on request* 

As examples of the big money saving bargains we offer you in this catalog, 
wo cati sell you a complete screw cutting engine lathe a* low in price as $63,00, while for 
$147.00 we can furnish a 13- inch swing, 6- foot bed lathe that you would expect to pay $200,00 
for elsewhere. Ask for the catalog, which shows the complete line. 

WRITE FOR MACHINERY CATALOG C. IT IS FREE. 



Address SEARS, ROEBUCK AND CO., CHICAGO, ILL. | 



P/eriflc PofauiYir If enhan intt 
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POPULAR MECHANICS ADVERTISING SECTION 





'"WATCHES 



ON 

CREDIT 



Special This Month'$ 1 1250 

17- Jewel Genuine ELGIN only 1 \J“ 

Sera) PREPAID On Frco Trial ai Out Spegiat BOCK BOTTOM WHOLEStlE rmct 

Let me send you this 

Beautiful Genuine I 7 - Jewel Elgin Watch 
Complete in 2 Q~Yoar Gold Fitted Case— 
the BIGGEST BARGAIN Ever Offered t 



MONEY DOWN 

After Examination, 



$2 A Month 



oil Assume No Risk Whatever In Dealing With Us 

flora you buy or pay On* coot, wt placo thl watch right In your own hand* and! let It (to tta own tllMiu. Wi 
CUftlrY and NO LH TC R EST — piaj n tin rueiBty a along men, (Jut Elgin. Wattle ore well 



baeauao before 

Ilk NO SE _ _ . _ . „ 

known atwl oar CKEUlT PL AM e# easy. ttaM-no matter where yeu llvu or how *no*,ii jour wage*, w E wiLf. 
TRUST YOU, to that ytna andGV'trv bOncnt man and WOuioU Cun own * Pt A3tOSl> OT l! S f^h-0 radfl Elfin "Witch 
In a beautiful Guaranteed £& vear Gold Filled Gaea and wear It while paying for it in much mciull pt«.y irt+jnta that 
fou never mles the money. Write today tor our Big Free Watct* mint Jewelry Gets tog- It ten* 
all about our easy credit plan and how we e«nd EI*Fn 13 J*wol B. W. Raymond and XI and 23-JowOl Elgin 
Vaiitia every where on Free Trial, without s«nnty Oi* one cent deposit, poaitivOly Guamotnod to Pa a* Any 

inipectior: HARRIS-COAR CO. Dept 154 KARSAS CITY, MO. 



CuarapfHdfor i0 Y««r« + 



WATCH ANO 
1 DIAMOND 

Book FREE 

Writ* For It. 



The UtDU that StlliHon Elgin Hitchd Lbu la} Ollier Firm in the World. 



EXCEPTIONAL BUSINESS OPPORTUNITY 




$5 lo $15 per Hay 

has been made print- 
ing business, calling 
cards, posters, tick 
els, etc.* in de- 
partment stores, 
parks, fairs and 
store win- 
dows. 

~~ Only $175.00 

PAYS FOR ITSEU 

Automatic Card Printing 
■ Presses — practical, easily 

operated, self* feeding and inking; uses standard type ; prints 
L20 cards per minute, Free catalog and sales plan. 




Through Correct Combinations 
of Daily Foods 

— You ihould tal for Elnerjiy, Brain. Rows, Good |_n<i Is* a nd 5 uccni - 
I Can i r ! I you, without tech deal terms, the best eombin-alious and propor- 
Ibm of tire (liferent foods for your condition. 1 HAVE NO FOODS 
TO SELL. No Farting, Privation, Eieicisei or Drugs. A BRAINY 
DIET SYSTEM. My 4 Books Prove ll. 

(1) Testa of Brainy Diet (3) Effects of Foods 

(2) Diet Versus Drugs (4) Key to Longevity 

Send 10 Cents few Postage, ete. 

Send the uddren t>f your tick friends tc 





Rowboat *20 



MONEY IN BOAT Li VERY! 

: Can ship In any quantity, Need No Boat I 
Housp, Never Leak, Rust, Check* Crud or 
WU nt. AbsnluiB ly *nln- Eve ry l>oot_ hns w mer * t i uht 
r no ru phi rt in i? n ts, SO can not Fink. 2tf I i IJVnml ■ ■ -ji$ 

DnmQn»lr«l*r Winled til Every C*fr*munUy. 

Write TOTiAV fur FRi:£ I! luitmi^i Ca^li* Firftr.ty Priw* 

Michigan Steel Boat Co., 156 BaIIgta* Aw,* Detroit, Mich* 



TAILORS HAND TRAVELS 4.000 MILES— There 

arc many people who, without walking, arc constantly 
moving some portion of their bodies, and these moving 
portions cover, in the aggregate, an amount hi space 
vihieh is absolutely astounding. Take the Case of i 
man who scarcely moves at all— a tailor. Scaled Turk 1 
ish fashion, he plies bis needle from morning to night 
in order to have an overcoat or a pair of trousers 
ready for an impatient customer at the appointed 
time. His needle Hies to and fro at the rale of ■.'■out 



CL H- BRINKLER 

Food Expert Dept. 16 Wanhington, D< C 



AUTOMATIC PRINTING PRESS COMPANY 

21,8 So. Jefferann St. 'CHICAGO 




Cooking in a Detroit Fire less (electric or with radiators) is themOftt del:- 
r "oii-i w ,y — all flavor and nutriment retained ; the most economical way -m f 

a i i of your fuel bill ; the most comfortable and convenient way— t 

saves work over a hot stove— saves constant watching— saves worry* m / 

Built Like a Range— Does All a Range Does JM W w* 

I hiroit Fireless Stoves" (.both Electric and Radiant) are F. ■ _ - 

irom planished steel and aluminum — no wood to - iz rdnt m setts 

v- arp or split— no sloops to break. No felt or pad to absorb S .*► "r^ f "tL 

gleam and odors. They roan and b&ke perfectly — rich 3K . 5Sj. *. JL jogs 
brown ; they fry or boil perfectly ■ they steam and 
stew perfectly* Gur famous Water Seal keeps all 

steam and odors out of the house. 1 ®! ■ I J 

■l Get Otir Fr«e Trial Oiler. A “ Detroit Fire- , ] 

: less” will be sent you on 30 days’ trial. Write today 

"y ’—get our handsome catalog and this new offer, T " ' ' . | 

k-u™ , Uelrpil Tireless Slava Co* 



SIX SIZES 



Peat the ttnUal 



1 03 Jeiff^areon Avgnug, PgtroU, Mich, 



tmpnpfli 




i ur UjLajv 



uiiifjviioimi g^wrxiuil 



J. I l 



Over 1,000 Gallons 



Per hour against 140 ft. head. 




F,0*B. Factory Beloit, Wis. 



This engine has two bett 
pulleys to be used for driv- 
ing cream separator, chum, 
washing machine, grind 
stone, sprayer,, etc. It can 
be lifted from pump jack 
and moved about if desired. 



Fairbanks-Morse 
Eclipse Pumper 



Engine and Pump Jack complete ready 
to attach to any windmill pump and 
will pump as much water as a 10 or 12 
ft windmill in a 20rnile wind. 

*5qoo 



Alt of this is described fn our free Catalog No, MX449 



Fairbanks, Morse & Co. 

Wabash Avenue and Eldredge Court, Chicago, 111. 



once a second. I£ we reckon a space of 20 in. as that 
covered by the course of the needle, what should you 
imagine this distance amounts to in a year? Tine figure 
ts, to say i lie least of it, surprising — anoni 12 miles for 
a day’s work of 10 hours* or nearly 4,000 miles for a 
year of Hint working clays. Iti a little over sis years 
,lie tailor’' needle, and consequently his hand, will have 
covered a dis lance equal to the circumference of the 

globe \ — Th e i?t rp nd , 



Amazing Profits 
In Mushrooms 

Afivt-tth (..ill .1,1 ! j • lu f-i ■ pef nr rt 

W E li^ir inf^-Tur. f^iEire- t r.if ifr. nin( 
mushrij&nis hi -.rSliOS, luri’-h. 

I.'tei, r- tk£j.rkeu Jui n Ll 

pci II JiT 4 Hi-, 

I ref Ellu«1rarfd InMruetifln lUtuglet 

HIRAM BARTON 

flesk 2 , m IV, iMh Si , Seiv York 



Vmin Tirrio Jt h p k5n fo1 ^ 

* 1 Mil v to wcir k [ Qn g hours 

difinlfl Pav for a mea ^ er 

(JIIUUIU A njr Any mail or woman, 

Big Dividends 

hours per Jay, and who is gifted with only ordinary 
intelligence, can make a good income obtaining sub- 
scribers for Technical World. Magazine. Technical World 
is just as different from any other magazine as is the 
proposition it makes to capable workers. Payment 
runs as high as 66%% of the gross amount of business 
done There are many special propositions that are very 
attractive and enormously helpful in obtaining business. 

Write for particulars to Circulation Manager, 

TECHNICAL WORLD MAGAZINE 

SStti SI. and Drexd A vc. CHICAGO, U.S.A 




Over l /z Million 

T he travelers insur- 
ance COMPANY paid in 

1910 over half a million dol- 
lars to its policy holders for accidents 
peculiar to the vacation season* 

These enormous benefits, paid by this 
largest of all accident companies for vaca- 
tion injuries, -should impress you with the 
necessity of accident insurance. 

Now is the time when many people are 
injured in hunting, boating, fishing, bicycling, 
baseball, golf, riding and driving, automobib 
ing and travel. Every year one in eight of 
the population is injured, and one death 
in every ten is from accident. There are 
more people disabled every year in this 
country by accident than were killed and 
wounded in any year of the Civil War. 

Such is the life we must live. Its 
density of population — its feverish activity 
— its desire for rapid transportation^- its 
diversity and mechanical complexity — its 
increasing desire for hazardous sports, 
make protection by insurance an absolute 
necessity. 

The benefits are so broad and. the 
cost so small, that if a man does not 
carry accident insurance it is generally 
because he does not know the facts. 
Let us tell you how much insurance 
$25 a year will buy. 

USE THIS COUPON, 

THE TRAVELERS INSURANCE 
COMPANY 

HARTFORD, CONNECTICUT 

How much accident insurance will $25 buy? 

Ntme t 

Fuji, fel -n; hi*ii ats Address 
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FINISHES for CONCRETE SURFACES 



Ordinary paints when used on concrete peel and crack 
off. Tms-Con Fmtabes become part of the concrete and 
resist wear. 

For Damp and Stained Walls 

Truj-Con Exterior Wall Fmieh, applied with a brush* 
prevents and overcomes dampness, stains and efflorescence 
— protects walls with a uniform, decorative, 
ftai finish without gloss— conceals hair tracks 
-enters into (he surface pores, hardening 
and fusing with the concrete. 



For Dusty Concrete Floors 

Trut-Con Floor Enamel is washable and stain* 
proof — prevents the formation of concrete dust 
— produces a tile-like surface which resists wear 
and is easily cleaned by mopping, 

Trui-Con Wall Finkhca and FIoot Enamel arc Furnished in a Variety of Colors 

Write for Free Booklet and Color Card* Tell us 
about your work and we will send free suggestions, 

TRUSSED CONCRETE STEEL COMPANY 

462 Trussed Concrete Bldg. DETROIT* MICHIGAN 
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Clean &Water Power, 

"THE W ATER DOES THE TTORtt-TiE m DOES THE CUAfflM" 

IaWMilBiitA thin wonderful I'KE&'EO VACLIM 
CL y. A N 3" it ht , *>k m M [ h« Ml di t vr t h«n m «h | y bo jrn u, 
will ui-kii eonfiiKS it wilh wwiillml Hearn-ns On the 
market that tire three and four time# Jt# eontlj 
Consider (kin restlj 1 SANITARY sr-.n-iu and you 

will ixiiilp jflur hflUH 1 with Tift -TfH.l t I •, n J . 

Til) 1 - H (i E-'STf.J takes list ilusi, dirt and d[se,iM- grrmi 
AWAY Iroin :he tumte anrl , ji-s ihsm ihtu Ae sc-- 

JLt-jr t k* y [Ltluiiif. A 
in ■ £ !s t y sir [KOrtsEi I 
i-.^ :i re. No empty- 
ing hags i\t boxes 
■ ■( h ii teri;!-' . -Ii n 
dirt. S"n 
ir-iff n rrrysiTV 
Cost {■! ajar rat- 
ing THE IMiMSTn is less Hun chi- ocmt 
I'fT h«f, Cieiftere euaranteed fcr it> years. i-Eil-L^TCt fitmionupy 
t’kjurcs in -.[*||.-d in yourMlUs AT *&[) AND UPWARDS. •wtipiHnjr 
tft daiH r^vliwd.. W« ilio m»r-.ufMtuw ft mTAkJ.h; i-IvnniM* Ihat can b« 
■otLEu.Juvd to any kilcnpn b ib, at iBtMKJ WWfl-pk't* W lib fifty fe-et of one ■ mrh vacuum 
b(4«, feAKi fly*' L'leniiing Liwla. Writ* to-day for full InfermfttlHI. 

PRESTO CLEANER CO. T Oft« 114-J !« £ldg.. TOLEDO, OHIO 
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WIND IN THE MOVING PICTURES —"What 

makes the wind blow so much in the moving pictures ?“* 
The i ] ucsi i □ n t? asked by almost every one who hai 
been bitten by the Eji 1 £ of the rtioviftg-plctitfc show. It 
ift a fact that in t-very sc^rte where ttitre’a half a chant* 
of getting up a breeze it blows A tornado. Or at lea&t 
a bri-ik gale disports itself in the trees in the back- 
ground and the skirts uf the harassed heroine in the 
front. 

A moving-pic hi ro tnan solved the problem 
"That's easy/' be replied in answer to a query, E ‘J£ 
the pictures were taken when the air was perfectly still, 
then if the living characters happen to bt still also, 
she picture wnuld be as deadlocking ns a ,1n-ccnt 
chromo of ‘Twilight."' So a time is selected for pho- 
tographing the scenes outside when the wind is play- 
ing: old hob wilh things generally , trees Swaying and 
skirts fluttering and hair flying — haven’t you ever no- 
ticed how much more effective a woman is when her 
streaming behind her like the burgee on a racing 
TSien, loo, when everything's busy moving, 
s like th if re's something doing all around, 1 ’ — 
Philadelphia Ledger, 



hair is 
yacht 1 
it iciol 




The AER0M0T0R 

The most compact, powerful 
and light aeronautic power 
plant built; i and ft cylinders 
— A-cycJe— JO to 7J EL f, 

UeEr-oil Aeronautic Conit ruclicni Co. 
76 Criw Are,, DETROIT* MICH,, U- S- A. 




Pt\rr>Q Prize WinnlniModt* 

llUrr O Aeroplanes 

UV4 A U E^„ t W L FMM 

Our RtlJ WiNi ; niorfc-l i* - Fli^r 

ir.i.ri,'- Or.ir I- ft r.r, ' ' YnMT Kb!* 

WlNtx tth* ■ I 'H r i } a trnnarknble Myrr, it*- 
nuinimvttnnir in i win 4 bojps; wnndi'cTul. ” Our nmcjiipeui jf« n- ■! m+r* 
b<ilt *r*& bvlli on nctenlMs I|H« rtf til** !i„m; fi|nUi|-i»| und wmSi- 

InanahJp. lanr, |hi«Ufill inrtlof ti-rtd proAe-Nct-, ftiudn Lu ■ land ru-jf I 
uuirr. Sir.u »f itniu-fiim I6 iu, m-iili- by IK Ln. i-.iny, .no (mrU t« 0«» 
bOffSthf r,e®>fry InCtchlno ffuaFiritt'>-;d IIS lly [J5 n.-et Hir’idiple dir«cUc,it 
n««nt w ih I’n.-h outfit nswa-lL aa a bhm iiri«t OJi 1-2 1 )t isn I-zr of ltl«n j( 
I Si-nt t-y [ir^c-aul -an rt-tel-pt frf fl.K 

wfiqn^ kok cataux! 

Goff Aeroplane Co,, 219 S. Dearborn Si., Chican 
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With confidence we offer these perfect blue -white Diamonds 
at a price that cannot be duplicated our guarantee goes with 
each sale — all goods sent prepaid for inspection 10 % discount 
for cash. Send for catalogue just issued No* {Established 1843) 

w& : *r 



tS.ta 

nt ft MDMTH 



SSAU ST. 

YORK 




Working Drawings of the “Demoiselle” 



SANTOS-DUMONTS 




Complete plans for the construction of the wonderful 
monoplane offered to the public for the first time* 

The machine is unencumbered by patent rights, the famous aviator 
preferring to place his invention at the disposal of the world in the interest 
of the art to which he has devoted his life. These plans were secured by 
representatives of Popular Mechanics from Santos-Dumont, and are the result 
of consultations with his engineers and observations made at his workshops. 

How the “DEMOISELLE” Ranks With Other Machines 

From Xrte York Times* October y, ji/io. 

M M Garros, famous French aviator, uses a Demoiselle aeroplane, the invention of Santos-Dumont, 
which h.as proved to be i«U! of the mwt trite rusting types of Uyin$ ■ j nachinc« iii Europe. It h;i« been 
called the humming bird of the heavier-tban-air brood. It is the smallest flying machine in 
existence, weighing less than 25ft pounds. It incapable of enormous speed, and darts about through 
the ajrin a way that has provoked both, laughter and wonderment from the crowds at the European 
meetings. Garrr -s by far the most expert driver of these little machines in Europe. During the 
past season he has made remarkable flights in various places, but his flights from Pinard to St. Mato, 
over the water, have been regarded as most remarkable. While these baby monoplanes in the hands 
of ordinary pilots keep very close to the ground, Garros has driven his machine to great altitudes, 
and has taken his place in many of the important contests of France with the larger monoplanes/' 

The set comprises seven large blueprints , showing every detail 
of construction accompanied by a description of how to build. 



POPULAR MECHANICS COMPANY 

3 IS W. Washington Street, CHICAGO, ILLINOIS 
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192 PAGES 



A NEW BOOK THAT IS WEEDED Price, $1.00 




Power Gas & Gas Producer 

By J. C. MILLER, M. E 

An Authentic Text Book and a Complete Reference Manual 
Covering Every Detail of Installation and Operation 

S CARCELY twenty years have gone by since the 
Gas Producer was first proposed for power 
purposes* and in this short time its growth in 
use and in potentiality has proceeded by leaps and 
bounds. The new method of adapting the latent 
power in coal to man's best use is still a mystery 
even to the well informed, because nearly all the 
literature on the subject has been written under the 
assumption that the reader knows as much about the 
subject as the writer* A comprehensive treatise, dear 
of abstruse technicalities, in every way authentic, yet 

“Written So You Can Understand It” 

has therefore been needed for some time. Such is the book just published. 
The author is an authority on this subject* and he has covered it thoroughly* 
as may be seen from the following condensed summary of contents: 

Prod Licet Gas — The Gas Producer — Chemistry of Producer Gas— Classes of Gas Producers— 1 The 
Anthracite Producer — "The Suction Producer — The Down-Blast Producer — Industrial Gases — Nitro- 
gen — Nafurat Gas — ^Blast-Furnace Gas — Water Gas — 'Heat Valuer — Government Eipcrments — The 
Siemens Producer — The Wile Producer— The Smith Producer — The Taylor Gas Producer — The 
Loomis- Pembone Producer — The Morgan Gas Producer — Gas Producct Fuels — Use of Peat for Gas 
P roducer Fuel — Lignite— Heat Loss in Steam PLant Compared with a Gas Producer Plant — Wa*cr 
Rebuked in Gaa Producer Plant — ’Cost of Repairs — Present Standing of Producer Gas — Producer 
Gas for Furnace Work — Stand-by Losses— Heat in the Engine— Cooling Water — Gas Holder— Noise 
Produced by Gas Engines — The Gas Producer and the Smoke ProbLem — Producer Troubles — The Oper- 
ator for the Gas Power Plant — Objections Urged Against the Gas Producer- — Reliability of Gas Power — 
Compressed Air for Starting— The Gas Producer from the Insurance Standpoint — Capacity of the Gas 
Producer — Time Required to Start a Gas Producer Plant — Adaptation to Specific Use — Engines Should 
be Adapted to Fuel Used — The Erection of the Producer Plant — Building for a Gas Producer — Pro- 
ducer Casing — The Testing of Producer Gas — 'Starting a Gas Producer in Operation — Efficiency of a 
50CHHp r Plant — Comparative Cost of Steam and Producer Gas Install^] on— Tables,, Diagrams, etc., etc. 

Forth* Steam Uaer— This book will enable For the St earn Engineer — ft will enable the Steam 

the Steam User to judge intelligently as to Engineer to understand thoroughly the working of 
the economy and advisability of changing the new system if the change is made, and to 

from Steam to Producer operation- handle a plant competently and with confidence. 

“POWER GAS AND THE GAS PRODUCER” is published in one handsome volume 
of 192 pages , printed on the best quality of hook paper, profusely illustrated with 
half-tones from photographs, diagrams, etc., and durably bound in extra cloth. 



Price, $ 1 .OO 



Sent postpaid to any address 



192 PAGES 



POPULAR MECHANICS BOOK DEPARTMENT, CHICAGO 







DBOOK HANDBOOK 



ELECTRICAL BUILDING Ww icrtV; BUSINESS 

“W* ™« ES MNDBMK I MAN ' S 



| MAN S 
HANDBOOK 



HANDBOOK 



$1.25 Handbooks for 50c. 

No books in existence contain in so small space as much i-nformstiop about the trades and pro- 
fessions of which they treat as do these Handbooks, They are little giant encyclopedias of practical 
knowledge giving data and information that is hard to find in ordinary books. These Handbooks 
have been preparer! by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 
sciences ever published. These Handbooks arc consul ling experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men. They are an indispensable 
help to quicker anti better work that will command advancement. They are printed on a high- 
grade hook paper in clear type, and durably and handsomely hound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustration* and are regularly sold for 31 ,U,j each. 

SPECIAL OFFER. — We are selling these Handbooks, durably bound in cloth with gilt titles* at 
a special price for each Handbook of 50 cents. 



Mechanics’ — Ta!?les : fr«rmias; 

itlt&e urements; 
belting; mechanical powers; hydro- 
mechanics; strength of materials; 
shafting: boiler design; care of boil- 
ers; power of boilers; chimney*; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; tri angu- 
lation; curve*; radii and deflections; 
earth work; track work; electricity; 
CfcC- 



Electrical Engineer’s — 

Mechanics; electricity; electrical 
units; symbols and quantities; phys- 
ical and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; eke- 
tric batteries; alternating current 
apparatus: alternators; transform - 
era; wattmeters; electric transmis- 
sion; electric lamps; wiring; electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 



Building Trades — 

13 and 

structures; strength of materials; 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundations; 
masonry construction; woods used 
■in building; qualities of timbers; 
inincry : framing; estimating ; ele- 
ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers' tables; heating and ven- 
tilation; gas and gas-fitting; etc. 



Advertiser’s — [Jmv tf) P lafl * nd 

write an adver- 
tisement; type and type measure- 
ments; i»oinis on printing style; 
display; prepa ration of manu- 
script; proof reading; engraving 
and printing methods; electrotypes; 
matrices; advertisement illustra- 
tions; magazines; newspapers; retail* 
department-store, general, trade- 
paper, and mail-order advertising; 
trade mark*; circulars; advertising 
agencies; etc. 



Business Man’s Arithmetic; 

tables; 

business forms; card systems; 
measures of extension; weight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing: stenography ; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 



B OQkkee pe r ’s Arithmetic; 

r formulas; 

tables: money; percentage; interest; 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; d is tances 
and time between various places; 
bookkeeping; business forms; card 
systems; modern office methods; 
cost accounting: bank bookkeeping, 
clearing house methods; etc. 



Stenographer’s & Cor- 
respondent’s Advkie to 

mere; shorthand speed; letters 
of application; p-uuctu a lion ; 
correct and faulty diction; 
business correspondence; type-* 
writ ins; abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 



Plumbers and Fitters’ 

Arithmetic; involution and 
evolution ; powers, roots, and 
reciprocals; circles; decimals; 
geo metrical drawing; weights 
and measures; formulas; men- 
suration; mechanics; hydro- 
mechanics; bti tiding construc- 
tion; heating and ventilation; 
gas-fitting; plumbing; etc. 



Telephone and Tele- 

<rro nki Useful tables; 

fa r mechanics; elec- 
tricity; magnetism,: primary 
batteries; storage batteries; 

electrical measurements; tele- 
phony; tests with magneto- 
generator and bell; telegraph v; 
Morse telegraph systems; mul- 
tiplex telegraphy; etc. 



ners’ .Logarithms; 

trigonometry; 
tion; terrestrial navlga- 
celestial navigation; or- 
tion of a man of war; 

ordnance; explosives; 
ocs; shipbuilding; speed, 
!«, and fuel eonsumpt ion; 

fwind and weather; 
* nautical memoranda; 



International Textbook Co, 

Bo* S72, SCRANTON, PA. 



1 enclave $ 



.(or whEch pJrjqse send me 



* tit book a BEFORE which I fcav* markctl X, 

* — Mechanics' Handbook —Advertiser's Handbook 

* . — Elect, Enjf t Handbook business Handbook 

* — Hid g. Trades Handbook Bookk'per's Hand book 

+ — Plum. & Fit. Handbook — Stcn. £ Corr. Handbook 

* —Tel, & fel. Handbook — Mariners' Handbook 
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Please Mention Popular Mechanics 



— — — > or Protect Your Idea! < 

PATENTS PAY 



"My Trade-Mark ” 




Special Offer: 



Mr. Inventor: I invite you to come to see me* and bring* (or send by registered mail), 
sketches or photograph or model and description of your idea or invention for FREE examin- 
ation of U, S. PATENT OFFICE Records and report as to patentability of the same; — to find 
out as to whether you are entitled to a patent will not cost anything; — then, if your invention 
ia new* upon receiving in strue lions , I will prepare ALL necessary (application) papers* 



DO THIS AND SAVE TIME AND MONEY! 



WRITE NOW! 



Highest References 



Lincoln National Bank.. 

W&*bi D, C- 

NOTEr When wril(rar th**. ell* 
enlo Hcnd two cent ntarap for 

r«ply r 

Lillie Giant Hay Pr^ps Co,. 

AlmtL, Mkli;. ntid 

Dallas., TbiMl 
Amedeon Railway 
A L>p l i h mt* Ool, 

QilOity, Fa. 

Faimem 1 M ta. On,, 

Norfolk, Va. 

Andenoa Mfg, f'n.. 

Tu]si, Oh] ii. 

INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 

I am admitted to practice before Ibe United State? Supreme Court and others 

"I want to :h,iEik %-ou. Eor fhe most cs-cellcnt scrrlco you have rendered me in this suil (ft- vi. Central DrugCw., L 1 . S. C. C,, 

Northern o[ rilinoLs — E. Div,], and Assure you ;hoi 1 apl^tetiale ir torjf nvitch, and it at say time T can- seture inmr business Eor 

you, I will If only too tlad to i!p so.” (Signed) J- THOMPSON, Centra! Drui Co., Siam City, IVw», 



Griffin Mfe Co, 

Nf w Vork. N- Fr 
Wumw Purer Boi (!n., 

Warsaw, N. If. 
Sanford Mf«. On.. 

Sun ford, N. CL 
Butler Engineer Lug On.. 

Akron. Ohio 
ThomisBOIl PnitffVi.. 

Bioui City, Iowa 

Garl Electric Co.. 

Akron, Ohio 



Gi-*r Lithograph Oo 
New Is 



York, R.Y. 



lowi Mfg. Co. , 

( Kk is iooBfL, Iowa. 

N&w Era Mfk r Co,, 

Fairfield, Iowa. 

Bernhard Furat, 

Vienna I. 

A aetria^ Hungary 

A_ J. Oaimi, 

1 rl»ll Town, 

Gibraltar 

Otto Ton Rot ten burg, 
SchwindMrasae SO. 
Frankfort A M, 
Germany 



H A, Fundee*. 

Rita Dos OurfreaSO, 
flnbrado. Hit) de Jan koto, 

Bratll 

Electro Imports Tig Co,, 

Now York, N. Y. 
Hot Electric Co.. 

flL Louis, Mo. 
SanTI Allen it &on Mlg. Oa 
Dans^tHe, N, Y. 
Smith-ETCnBOtt 
Electrical Co., 

Seattle. Wash, 

Camp Conduit Company, 

Cleveland. Ohio 



Other Important Suita Successfully Settled 



FREE: Two Books— © 1 -page ‘Inventor’s Guide” and 64-page 
“Proof of Fortunes in Patents— What and How to Invent” 
Foreign Patents a Specialty | I Advertise My Clients* Patents Free 

II you ti*v£ at", S, a ivfili cation vr!ie ttie for eicillsat llinaturc and ] in » pvblkatiQn having iKvrr S.WM-.NiO cfrcuLti3*ti . Write for Special 
lerjus fur pmsiTiktin-iT yemr Foreign Patents. Liberal discounts, I Offer. Successful clients. Lit every section. oE the Ll. H, 






CLMFARE MV LCCATION WITH OTHERS 

MINE 15 THE 



My Office and the Patent Office 



<R2 1 7,440.00 <K 

*K MADE BY MY CLIENTS 

YOU Should Have My FREE B00 r 

Telling HOW OTHERS will do the 
same IN THE FUTURE. "WHAT and 
HOW to INVENT” BOOK FREE! 



"I received ONE HUNDRED DOLLARS (flHMW d™n Mu rc my 
C;m Righting Machine inventions) and In thirty days NINE HUNDRED 
DOLLARS IftUO.OD'i, and wltetr m v patents are Issued ONE Ti l OUSAND 
DOLLARS incri-. I can oftti&defillMisIy stile lo my iello-w 

Inventor ;hat Itc wit! d® the right ihmg by [jlacitiu: bis intent buslnesi 
La Mr. Vrooman' s hands ior the best iron clarl pAtenia. 

■ Signed WILLIAM C, HR IDOLS. Wapello, 1™ 



Across the street from the U. S. Patent Office 

Expert— Prompt Services 



High-Class Work- - Excellent Testimonials 

STl F Street* N, W. 



E. E. VROOMAN 



Faten^UUjatlon ^ 

, Patent Lawyer WaSll.,l).L 



PATENTS 



TRADEMARKS AND 
COPYRIGHTS SECURED 
OR FEE RETURNED 

SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS 

Send us a model, photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is paten table* If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patenta- 
bility backed by a bonded contract to that effect 

This Certificate of Pate stability will protect the Inventor 
and terve a« proof of the invention until the cue can 
be filed in the U. 5, Patent Office, 

OBTAINING ASSISTANCE FOR INVENTORS 

Our certificate is of great assistance to inven- 
tors who require financial aid to obtain patents. 
It is useless to attempt to interest capital unless 
evidence is furnished that the invention is pat- 
entable* Our certificate gives this necessary 
assurance, 

OUR FOUR BOOKS MAILED FREE 

to any address* Send for these books — the finest 
publications ever issued for free distribution, 
HOW TO OBTAIN A PATENT 
Our illustrated eighty- page Guide Book is an 
invaluable book of reference for inventors, and 
contains 100 mechanical movements illustrated 
and described, 

FORTUNES IN PATENTS 
Tells how to invent for profit, and gives his- 
tory of successful inventions. 

WHAT TO INVENT 

Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention * also information regarding 
prizes offered for inventions, among which is 

PRIZE OF ONE MILLION DOLLARS 

offered for one invention, and $10,000 for others. 

PATENTS THAT PAY 

Contains fac -similes of unsolicited letters from 
our clients who have built up profitable enter- 
prises founded upon patents procured by us; also 
indorsements from prominent inventors,, manu- 
facturers, Senators, Congressmen, Governors, etc. 
WE ADVERTISE OUR CLIENTS* INVENTIONS FREE 
in a list of Sunday newspapers with two million circulation, in manufacturers' Journals and in the 
World's Progress. Sample Copy Free. We also send a LIST OF PATENT BUYERS. We not only 
save you time and money in securing patents, but obtain patents which PROTECT the invention 
and PAY* After the patent is granted we assist you TO SELL YOUR PATENT. 

FOREIGN PATENTS 

WE HAVE DIRECT AGENCIES IN ALL THE PRINCIPAL FOREIGN COUNTRIES and can 
secure FOREIGN PATENTS in the shortest possible TIME and at the LOWEST COST* We 
GUARANTEE TO SECURE THE FOREIGN PATENTS OR RETURN OUR FEES. Write for our 
Illustrated Guide Book on Foreign Patents, sent free to any address. 

REFERENCES: 

C, K. Lassiter, Mechanical Engineer, Schenectady, 
N. Y. 

Fitner Gasoline Lighting Co., Chicago, TIL 
Sprout, Warden & Co.. Mfrs. of the Monarch Feed Gov- 
ernor, Muncy, Fa, 




VICTOR BUILDING 

Our new (150,000 bulletins, opposite- the (J. S Patent 
Office, specially erected by us for our own ate, 
deileni'd and equipped with nil modem 
appliances for our p&Etml business. 



Second National Bank. Washington, D. C, 
R, G, Dun & Co.* Washington, D, C. 



National Savings and Trust Co , Washington, D. C, 
Smeihport Glass Co. i Smethport, Pa* 

Schrade Cutlery Co,, Walden, N* Y, 

Clnm & Atkinson, Brass Founders. Rochester, N+ Y. 
Rochester Notary Pump Co., Rochester, N. Y, 

Lawrence Mills, Mfrs. Bed Spreads, SI Brooke Ave., 



Englewood, N, J. 

The Melvin Gauge and Sign 
Damon Mfg, Co,, Mfrs. "Missing Link" Flour Mill Dis- 



,e Melvin Gauge and Signal Inst. Co., Scranton, Pa. 



integrators. Bowling Green, Ky, ( 

Modem Canner Co., Mfrs. Canning Machinery and 
Can nets 5 Supplies, Bridgeport, Ala, 

M* Winter Lumber Co*. Sheboygan, Wis. 



icy. 

The L. B, Dozier Co,. Mfrs. of Plumbing, Heating and 
Machinery Supplies, Columbia, S, C. 

B, B, Eamshaw &, Bro.„ Mfrs. "Cream Blend" Flour* 
Washington, D. G, 

A, L. Schultz, Consulting Engineer. Pittsburgh , Pa. 
Arthur H, Swan £r Co., Mfrs. of Peel-Blade Tips* 279 
Warren Si Roxbury,Pa. 

The H. V . Moore Piano Truck Co.* Anderson, Ind. 

The Cuher Novelty Co., Mfrs. of Carbureters and 
Mixers* Culver ind. 



VICTOR J. EVANS & CO 



(Formerly EVANS. WlUKLENS & CO.) 



Opposite United States Patent Office 



VICTOR BUILDING 
724-726 0th SU N, W. 

WASHINGTON, D* C. 











MR. H. ELLIS CHANDLEE 

mfc, m ^fr^iiB^m. r*ir> 

WHAT YOU INVENT! 




YOUR IDEAS MAY BRING YOU A FORTUNE 

There is A Constant Demand For Good Inventions. 

One of our clients recently made $85,000 ; another $7,000; another 
$5,000; another $3,400; two others $L00Q each, and two others $500. 

- WRITE FOR - AUo, “U. 5, LETTERS PATENT/" telling bow to obtain a patent. 

""THOUGHTS THAT HAVE PAID ,' 1 a history of luccrssful invthlioni. 
"TESTIMONY,' 1 giving our testimonial lettera from manufacturers and 
Inventors, 

Mailed free to any interested person 



“ OPPORTUNITY ** 

A List of Needed Inventions 

IF YOU HAVE AN INVENTION send us a rough sketch and description, 
model or photograph of it, and we will give you our opinion as to its patent- 
ability WITHOUT CHARGE, If our opinion is favorable, we will issue a con- 
tract binding us to refund every cent of our fee if we fail to obtain a patent. 

TTiis assures you that we will not make appli- 
capon unless the chances of success are good, 
and that every effort will be made to obtain 
an allowance. We advertise the patents of (hir 
Grots for sale in prominent dailies free af chirge. 

"Pramnt and Proper Service 1 * 



i l 



H. Ellis Chandlee & Co. 

Suite 55, Borne! Building, WASHINGTON, D. C. 



PATENTS 



THAT PROTECT mi PAY 



Send for FREE 96 -page book. 
Advice free. Terms reasonable. Highest references. Best results. 



Send sketch or model for FREE examination and opinion. 

Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers, 
Also in Mortind ale's Law Directory, Sharp and All etna Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Rime's International Law Directory. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



A large list of strong recommendations furnished free 



WATSON E, COLEMAN, Patent Lawyer, 622 F St., H.W., Washington, D.C. 




Patent Your Ideas— It Pays 



" WE GUIDE YOU TO SUCCESS" 

2S years' experience as Attorney and 
U.S, Patent Hsu miner. Send sketch 
of invention for Free report afld Illus- 
trated Guide Book. No Patent — No 
Chars’*. We succeed where others fail. 

BLHVYEA PATENTS CO. 

WASHINGTON, D.C. 



Room U 



LANGDON MOORE 

Cdiuueler^aMaw and Patent Attorney 

Patents, Trade-Marks 
Designs and Copyrights 



9th and F Streets* WASHINGTON* D. C. 

Formerly Examiner U- S, Patent; Office 
SEND FOR BOOKLET 



ARTIFICIAL FUR PRODUCED-A curious new 
process for producing; art i tidal furs Is mentioned in the 
Paris Nature. It is the invention of a Frenchman. 

Briefly put, the process makes it possible to use skin 
and fur as separate c om moil i, ties. The raw pieces of 

pelt are placed together flat in a chemical refrigeration 
apparatus. When frozen the skin is carefully sawed off, 
thawed and sent to the tanneries to be madt in the 
usual way into leather. 

There remains the froien fur. This is allowed to thaw 




INVENTORS 



to You. Our Ideas 



Are Free of Charge. 

All we tt'aiu inretorn life build your model, 
hpvfr ial i!:.,. liiijepv, dies. tuu's ^ud iijf, in 
m.muLi. luxe Nliflet snetil jfna !>, cT'' . Wf 
■n»prft ih«,.lunl«. vm thirty inn h, 
Li-crience and have cue i -i tJ-e best ec(.uippi^i| 
ibupS -I the ttfliftfry. Ask tor lln .fcjel S'.., 

I .' . <;■ msii lint l, n frre, LsperLmenfj] a uric 
ftrkffy i.OJill deni i 1 1 

A- NWCKE fir SON 
23fe-2 13 S. trh Si-, I'liil.idHphia. Pa, 






at t/40 (be east- IN SOLID GOLD RINGS 



IDIAMONDS] 



Stand neid lart arid e -i pert eiamiaaCrtn. Wm 
Eii imnWe them. Sal them Ilfll-thM pay. 
Special Offar - 14k Tiffavi riof l rt. P M. 
p. i-.t- tfnc l ei. fft.Blf. I4X Stud 1 et |4 84. Seal 
li' i> Jh tor Inupwlinn- Catalog FREE, ilowt 
Cult line. Patent rrni fanfo Ibeludpd, ]Qc. Tlw 
Pi. 1,1 ill <H>,I?epU M £ , t-f la ad A Hater Sit., Itinn 



WANTED -IDEAS 



The demand for good, paten table ideas Is greater than ever 
before. Am constantly in receipt of leuers from parties desiring 
to buy patents procured through me. Electrical devices, toola 
of all kinds, advertising novel ties, agents' supplies, mailorder 
articles, and many other inventions ate sought after. Protect 
lour ideal Write for H '.Stepping: Stones" ('containing over ZflOnew 
inventions wanted!) and new guide book '"Successful Patents, 11 



ClieBii’ pilcnb sold free, JlJy personal semres, Higbesl reftrenets. 



RICHARD B. OWEN 

9 Owen Bldg. WASHINGTON, D. C. 



CAPITALIZE YOUR BRAINS 



PATENT YOUR INVENTION 



The Only way to protect it. Let us send you Ollf fret 
search and com i tiger. t fee proposition. Free Booklet* 



MILO B. STEVENS & CO*, Attys* 

BUE3JHP 13S4. 

6S5 F St., W uhLnston ; 353 Mon,dnoclc Blk., Cldcafo 

Guaranteed by Hankero 1 Register and Siiyhrxi rtling hy 
Marti uda]e ,| s Law PLr«toiy. 



A Patent of Quality 



is the only kind that will protect your invention 
and make it salable. You need my free ad* 
visory information. Send for it. 



GEO. R, HAMLIN, Patent Lawyer 

101-Sth Street, N. W, WASHINGTON, D. C. 



PATENTS 



C. L. PARKER 
Ei'Euutr IT. S. Pitaf 06ce 
Patent Lawyer 



%IQ MCGU.H BLpa, 
WA3HI N 6TON. O, C. 



Patents, Trade Marks, Copyryiis, Patent Lrtigatioft 



Handbook for Inventors, " Protecting, Exploiting 
end Selling invention* sent free upon request. 




A Talk to the Inventor 



tl Ihew is aov basis tor an n^lieaiinn In your idea. T css fiod 
it. liuL | wi.IL captain it to you before (ding your AppJicariaeL. 



Send for 

Copies of Neareti Pmsm, and Report, ia Every Cue I 
1 hart patented Invercitom repnrtcd unpatentable dukhtn j BOOK 
WOOnWAHD. 9fh And G StiL_ nnnndh, Pat*nl 



What Yon Should Know 
Whftt tea Invent 
What NOT to Invent 
How to Sell Your Patent 
WA^HUMGTmw n r 
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Water Works 

For Country Homes 

By unr Pneumatic Water System, water is forced any - 
where in house, stable or yard, for a] 3 domestic 
pu rpos4?s a nd tor fire p rotect io 1 1 Cool water in sum- 
mer and icv water need not be supplied to acock in 
win let. Tank underground— nri freezing or bursting of 
pipes. Entirely automatic in aci inn, Air pressure gen- 
erated by hand pump t windmill or engine. Sold on 

30 DAYS’ TRIAL 




Awarded two medals and two diplomas at St. Louis 
Wo rid ’ s F a i r. f 3 u nd re-sis of ou r indi v id ual w at er wo rks 
plants are in use. YVt> i i a ve many letters from chess 
satisfied users, and have published about fifty of them 
in book form. 1 l makes a book of strong personal 
opinions — a copy free. Costs $5(1.00 ami up. accord- 
ing to your requirements. Write ior full particulars. 

C. A* BURTON 
WATER SUPPLY 
COMPANY 

26 W. 7th St, 




Norton Improved Water Motor 

die liiith sve-t'C reniiirefl t* r Brindi n S' P 
p«]«hinit, fclC. It also km. i iM)»Cf Si^e 
vi litre the £|*e£d is reduced tn 3HM kevnlu- 
bons, Oil]'; irraking: it an idrrt motor for 
V. \ Bl 1. 1 N i I M A CHIN 1-tS wl tb W E t NOE R 
ATTACHMENT. NO OIT.N GEARS TO 
CATCH. Mil’-.U of solid 1-MSS. Sent «» 
receipt til W-ti.fSO, fsprrvi it* be paid 
by receiver, Siiippiuif welghi 6 pound*. 

Horton Wader Holmr t*., he. t RosEwlali, M»». 





“JARVIS” 



Lighting 
Systems 

[uire No General 
ALWAYS READY 

When Ycm Want Light 
Just Pull the Chain 

It lights instantly, As con- 
venient as electricity 
at one-tenth the cost* 

Sty simple anyone can operate. 

For further particulars 
and Agency t address 

The Naget-Chase MIg* Co. 

H3 West Ohio SL» CHICAGO 



New Model Pump has them all stopped. 
N o mor- - 1 " W ol e [‘logged " * Pressn r e T auks - 
Pumps both air and water* 

SriitS for f.iat Xw. G. IFe a/M »«ltl Ftin&S, 



JARVIS E,#,SE 1TO 



si id it ini. wtniKH 



LANSING, MICH. 






Let U» Do Your 

Manufacturing 



Ruyilijf uu-ittTEVLt-ifcl lArjft t|uatiltli« 

n. mriiLfrn fie [[fry riiiiinitC'l with I Sir 
latest mar )fl n<-ry enable us to makr ilmdit 

anything in inci,i| or wtrod at a very 1&-™ 
price, EstLiuaves free. V r c have a complete 
iiio.it'] anil pattern depart nient. 

TIN LEY PARK MFG. CO.. 222 N. State Street. CHICAGO 



DON'T DISCARD 

BROKEN PARTS 



Have slie av welded together by the O I y ■ A oe t y- 
leiiK I’merwi. SIp« 1, C a fl L Iron. 
Ilninzp, (’ojyppr, Aluminum anti nil J 
cither niPtmk ohh be welcteil . Mmui- 
fnpfuring quoted on. Wplrliiig 
equipments for repair shop* or large 
Plants supplier! * 

DAVIS BOURNONVHXF CO. 

105 West Street NEW YORK, N. Y. 



Do You Need A Gear 



of any description for any purpose? 
We carry practically all the standard 
sizes in stock ready for immediate 
shipment. 

We make gears of any style, sizeor 
material to order — promptly. 

Our new free catalogue contains 
tables and rules for figuring both 
spur and bevel gears. 

Grant's " TmIjm m GEARS - "— Thee $1.00 is < 

rthabLc Tdermtf book tor Hw tfndcnl an4 JcsiSua. 



Philadelphia GEAR Works, Inc. 

1 1 20 Vint Street GEO- B. GRANT. TRES. Philadelphia P** 



slightly at the bortum so that a small part of the Imir is « 
freed from ice. This part is then covered with a rubber { 
solution, which is left to dry. The result alter the final 
thawing is that large seamless pieces of fur are ob- 
tained which arc much cheaper than those with the 
natural skin, seeing that the skin itself has already been 
utilized separately. These semi -artificial furs, it is de- 
clared. are more lasting than the natural ones, since 
they are immune from, tlie attacks of moths and other 
destructive insects. 



f WATER 

\* MOTOR 

DO YOUR WORK 

6 - inch Motor 

lm proved const ruc- 
tion, absolutely per- 
fect. runs your 
washing machine and a 
hundred other things. 

Power for small tools, 
horse power on ^ J inch, 
pipe, $0 pounds pressure; 

I horse power on 2 inch pipe, 6Q pounds 
Pressure, New net price. $5.00 cash 
with order. 

No. 1492 Lindt Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing- machines, tens, bot- 
tle washers, etc. Price 
wi th emery, buffing 
wheel, silver polish and 
pulley. fi.fXk No. 1493 
olntOTand pulley only, 

(2,5ft, horse power 
tm $0 poundfi pressure. 

1 mproved construction. 

Speeds,, 3,1)00 to $>000 
revolutions per minute, 

Only scientifically and 
mechanically perfect 
small water motor man- 
ufactured . Patented 
construction makes it 
possible- Tremendous 
output warrants the price. 

Money back for any reason. 

CATALOGUE AND 
LARGE SHEET FREE 

DIVINE WATER MOTOR CO. 

D.pt. T UTICA, NEW YORK, U.S.A. . 

For die SLime of yeur loral hardware or tcwi[ denier* we will Bend you free 
booklet pan ’'Theory and Design oi Water Meiers. r 1 



6- Inch 
Bucket 
Wheel 
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BLOWERS 

for oil and gas forges, meltinjr, 
bracing blowpipes , gas producers 

VACUUM PUMPS 

for vacuum cleaners 

Tak-e up their own w-tar. Mo spring's-. Noiseless. 
Can't eel out oi order. Samel Jaf cstilev No. 22 
Im blowers llfhJ No. £3 lor vacuum pumps. 

LE1MA N B ROS. SEWSE 



Put It at Work 



in YOUR Shop 



THE " MULTIMOTOR ” SHOP ENGINE increases 
your profits hut not your payroll. Does the work 
of three men at an expense of 
less than a cent an hour. 

Stop pedal -pushing and 
crank turning! Let the 

Fuller & Johnson 



Multimotor’ 



turn the wheels in 
your shop. “ Hpidy 
as a pocket in a 
shirt," 



Boy-Size — 
Man -Power! 



This hie little engine 
is small in size but a 



giant in power. Runs 
all hand power or foot- 
power machines^-jigsaws. 
tmhea, emery wheels, 
gri ndstones, d ri Us, etc , ,etc. 
Also small electric lighting plants 
and water- pressure system* Jpst 
the thing for a boy's workshop! 

Simple, Safe and Portable 



FalfnCffl 
I. . S. , CjIj.lJ.L 
aiL.,3 cill-i iT S- .rpl jffl 
.countries. Orlier 

patent* implied fur. 



Simplest, neatest, strongest, most reliable little engine ever 
bunt. Comes to you complete— nothing to add but gasoline. 
tor mdoor use has outdoor fuel tank, insuring perfect safety. 
Important working parts protected by dust-proof case, 
Need 3 , no attention while running. Works steadily, ill day, 
on a few cents" worth of grocery-store gasoline. Is air-cooled, 
fool-proof, cannot freeze or overheat. 



CONTRACTORS 

can take the 
engine to var- 
ious jobs on 
a n ordinary 
hand truck. 



Guaranteed! 



] n design, 

material and 
construction 
equals the 
best automo- 
bile engines. 
Every engine 
guaranteed. 

Fuller Sc 
Johnson 



Farm 



Pump 



Engine The Engine in Boy*' Workshop 



Practically the same as “Multimeter, 1 ' with pumping gears 
added. Can be hooked up to any pump m 15 minutes. 
Needs no belts, arms, jack or special platform. Pump* 400 
to 1,500 gallons per hour. Perfectly adapted to farm and 
suburban use. 



Engine Book Sent FREE! 



Book eIvStut full information, about h h M ultl motor 111 und Farm 
Pump Eng Ent‘(i sent Fit K IK on request, Let Ub toll you more about 



t hcBe liman] n u I L it le power- i irod uci ■ m. w i ] | h ; i r£ct you to n e-areat 

dealer wbo will show you the et^iise ftod eiplnln what ft can dp. 



If Interested In lur^er engine#. 

Joint non famous Uon td < 2 - LIB c L eo cy Lngiaea, 



h j Ir for Catalog of Fuller 4 
" ‘ [3011 



FULLER & JOHNSON MFG, CO. 

7 Partridge St* (Estab. 1840) Madinon., Wt*. 



Please Mention Paaulnr \feehnnien 



LATHES 

$75 



Screw Cutting 
Foot or Power 



0 1 to 13 inch 
=CATALOG FEEE== 
Madison S>t„ South Bend. 1 n d. 



CRESCENT 



Jointers are EquUwd With Safely Heads 

to prevent accident to operators. As 
additional precaution against injury 

r tL_- VDH i-’lin JuiVC- JTfRiT 101111:1-7 

? equipped ndth aafeir 

. .. UJ - head al b 

. A - h ^ arJ . 

^ diLiana] 
£har». Send 
tM.h.y fur ciluJce 
jrivin^ coTOpJew 
dfxcTiptian Lad 
tdKriff about our lint at 
l i ail >M 1 -i-, Saw Tahlvi, Jula- 
IvT, Martli. Sulig 
ShiTH'Tf, Plinurt, Pluifrj 
unit Hutcbem, DPI fl rind r ri 
Ifirl^Ly VTiod ftarlrn, 

-THE 

CRESCENT MACHINE CO. 

93 Calumhla Sf,, Lmtonla, 0. 



INSURANCE AGAINST BANDITS — The bandits of 
Manchuria and Mongolia have adopted a new way of 
acquiring 6 t least a portion of the goods of the traveler, 
These mounted highwaymen in hands not only constantly 
ittiek the ptsctfu! native population but even rob 

travelers in broad daylight. 

As 3 provision against this danger, says the Oriental 
Economic Review, an insurance bureau where one buys 
a banner, at a cost of about 1-500 of the value of the 
property to be insured, is established there. 

This banne r carried by a traveler will save him from 

Rile Automatic Hydraulic Rain Purnps, water by water 

rxptnse r 2 {«* fall elevates ^-acer SO feet, ml-. Goar^t^j' 

RIFE RAM COMPANY" 213J Trinlry I) ulTdi ( 1 ^. NEW YOHK cn L V 



LATHES 



9 to 13-inch Swing 

List price $75 and up according 
to si-ze. When ready to buy send 
for Lathe Catalog and prices, 

W. F. & John Barnes Co. 

100Hut>y Str««t ROCKFORD. 111- 



e Machines 



AND 

Die Stocks 

You can find what 
you want in the 
latest Oster catalog* 

A postal will do, 

WRITE TO 



THE OSTER MFG, CO. 

^2100 Eatt a 1st su CLEVELAND, OHIO 
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Carborundum Sharpening Stones 

Ask him — If he doesn't ; send direct — yon can’t afford to wait Tf you use edged 
tools of any kind you need these most remarkable of all sharpening tools. 

Ko. Iff# H Rotrad Combi naii on stone for Carpenters $1.00 j No, 114 H Sport- mini's i*rv;kei stone in s»ft leather 

No. 10B H ^ ftil-r'ii gr ConibEnatken (tone 1,£5 ■ ■ ■ _■ $ .tS 

Oblong Combbiuon sid-nc in alumitnim Kd. 149 H Pocket stMic in cardboard me • > > • -15 

,*■* + «** + + ,.., 2.75 | No. 191 K Scytiw And tfrisi bbok stoat; , * * , ,2& 

THE CARBORUNDUM COMPANY, Niagara Falls, N. Y. 



Does Your Hardware Dealer Sell 



GASOLINE SOLDERING IRON BLOW TORCH 

Puts tire heat right to the | L 

spot. Get Booklet today. 

FHMELMAMV BROS, MFG. CO., INDIANA? 0 LIS JNB. T 1J.S. A. 




BAR BENDERS 

For Concrete 

Reinfo rcem ents 

WRITE FOR OUR 
BENDING TOOL 
CATALOGUE. 

vv a n ace S upply Co. Ji ConiMili Si N i'« York Oily | 





IlEC iJSTEB EtJi 



“Ohio” Tools 

Insist on them — it will pay you 

Carefully made from specially 
selected steel — fully warranted. 

Write for complete 
catalog of 



lanei. 



“Ohio” Fh 
Ch isel&r Drawing 
Knives, Auger Bit*, 
Screw Drivers, etc* 



OHIO TOOL CO., ggftSBBS To 3 



the bandit's attack: tnr curiously enough tliL-y them- 
selves conduct i li js insurance business. i>ut it Jn&s its 
limitations. I 

'“We paid cor premium at ibe insurance bureau,” says 
a Japanese traveler, "secured a. red banner, and our , 
party then started from Harbin,, using several sturdy 
ponies for ourselves and the carrying of our luggage. 
After traveling about ten miles, we reached a small 
town called T^kiu. where we pul up at an inn for the 
night in order to do business with cur customers there. 

‘'Several of these customers came to see us in the 



Make Your Owrt Repal r» I 

Memln R il r-ciesE, tili-asra, Canviia : M j’O rs‘ 
Scwi 11 ^ Awl makes lock -Hi itch. 
Jiko Hffwin;: machine, $■ pfjttraldj 
NTS. 




Tb* Awl 
tor AIL 



bit) MOtVEY FOR AGEN1 
C.A.BIVERSCO. 



anno Lo^tnfionaBie., cj3Lea£o + ill. 




Measuring Tapes 

Now made with Instantaneous Readings, the 

big improvement in markings. Saves time and 
eliminates errors. Send for sample piece of tape 
and our complete catalog. 

TH E ft/FKJN J?ULE Qo. 



New York 



SAGJNAW, MICH. 
London, Eng, 



Windsor. Can, 



The American Combined Level and Grade Finder J 

Most l'ractlcal ? Uumbln And Convenient Instrument Made 

At or e gian;e you «ra jpt the irut- alam on any Jiae of fciaiie either in dnrrces, inch?* or [Krtentstge, or all 
al. the same lime, an 4 will at on-ce piTe ihr disiiLnce and«l to plumb *up no a true level. The Insigitud. 
in^l n«a viiiwti is cut It Kell wunK iht lnw prkt «[ tlu lisbumtst. Write AT ONCE lor circular nn-rl ElWlSh Dirr B hl ■ R4II nnan PFYM1 1 
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Handy and 
Economical 
Tools to Use 

b7& s. 

Combination 

Calipers 

and 

Dividers 

Handy — because you can quickly shift from 
one kind of measurement to another by sub- 
stituting a different style of leg. 

Economical — because it saves the cost of 
different tools for the different kinds of work. 

Our General Catalogue shows these 
Calipers and others . Sent on request 



BROWN & SHARPE MFG. CO. 

PROVIDENCE, R. I, U. S. A. 






For fastening fixtures in walls 
of brick, stone and concrete 

ANYBODY interested in building 
will benefit by the knowledge gained 
from a demonstration of the use of 
the Star Expansion Bolts or Sebco 
Screw Anchors. 



□uinjf, we win sena samples and 
catalog that will help you and 
show you a way to save money. 

STAR EXPANSION BOLT CO. 

CATALOG DEPT. 34 

147-149 CEDAR ST„ NEW YORK 



evening and warned us that there were many mounted 
bandits in the neighborhood. When we laid them there 
was no cause for anxiety on their account because of 
the insurance, they informed us that by it our safety 
was guaranteed only on the highways, but that the 
bandit bureau was not responsive for what might happen 
inside of any building.*' 




This $18 Table (36x22 n ) $7.25 



This splendid piece of the 
famous CDue-Packt Furniture 
(Quarter Sawn White Oak) 
shipped in sections, any finish, 
for $7, 2 5, Money back any time 
you say so. 



Order today for prompt shipment or write for free cata- 
log of 200 other bargains in Mission and Bungalow Furni- 
ture, direct from <jut factory to you. 



COME PACK! FURNITURE CO., 701 Edwin St., ANN ARBOR, MICK. 




$5.00 to $10.00 A Day Made Easy 



The "American" 

No, 3 

II fix - r.Litrjr , ih/irpr fii aJI kLniti 

-:-a ■, ihery wor Waxlr*. clippers, 
s, etc, No inalur-lwilcve, 
i.Mt Hit real CeuiplEti 

Luj?ufili- J 'C -with En.itm.c-. 
io do the work. No 
experience required, 
Add^i;. TM, lllMti Cull *n 

Coepjnj, 1 B4 Wnhlnctm SI., Cbkap 




Mr. Mechanic! 

UKd 



ditW^ QtMT 
' 'ilfiitxiit 



and 



can I If ftcceta 






^SSSxwV mrt'b* qp-to-dat* 

0«r ?riur fcltow wci rl mtn that JHOU •»« 
inui who efcr*». " A»k (or our r a LiX-rfu* 
■ ' < HlSI the bnt bui54. the PWt«t i^nrl mfiat 
riT ixifetal Tool C*i«* *rti l* ibn hb- 

l-'-'jate ninrhiDie. V OUl EJ Arid on* to- *tMl 
yH-.iir »nd punA..Wc r II pkut 

¥■ i or refund TfiLlf -nwnj*V 



Min, ti Mfeh0ndaTri Cun 

» i ft eamtiifvft si wd, umn, omt 




Here’s Another New “YANKEE” Quick Return No. ISO 



Same as the No. 30, but with a Spring in the handle that drives the spindle back, ready 
for the next push. A great advantage for overhead work or where only one hand can 
be used. Takes all the Attachments used in the No, 30. 



Send for Tool Book Free , Tells you about 3$ Styles and 75 Sizes . 

A postal brings it to you FREE. Your dealer sells “ YANKEE ** Tools * 

north RRos iviKn nr* n PHii Ann phi a pa 



\u 
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\ \ ' ^TpHE Series of Shop Notes Year Books now comprises seven 

\ \ \ I volumes and constitutes a Mechanics Encyclopedia of unequaled 

\ jr H, \\ A value. The low price of 50 cenls a volume or $3.50 for the 

v|\ \ ^ \ \ complete set places them within the reach of all and no one who 

VjA \ \ \ \ uses tools should do without them. The investment of but $3.50 

V£\ \ < .; gr^j£ £j“ \ l places at the disposal of every tradesman over 

c\ \ , 4000 Easy Ways To Do Hard Things 

\g\ \ t0 do \ \ some of which daily confront him. These books are “Written So 

\Ji \ \ You Can Understand Them/ 9 and cover every department of 

V*\ J mechanics. They represent the “boiled down” experience of expert 

Vli ^ engineers, firemen, carpenters, machinists, plumbers, painters, iron 

vJu— and wood workers, electricians, masons and other tradesmen. 
C, The addition of a new volume each year affords the purchaser of a set an opportunity of keeping 
abreast with the newest and best developments, as each volume contains matter entirely different 
from the others and of a strictly updo-date nature. 

200 Pages VoL I, “Shop Notes for 1905” 385 II lustrations 

228 Pages VoL D, “Shop Notes for 1006” 555 Illustration* 

228 Page* VoL UJ, “Shop Notes for 1907” 580 Illustration* 

212 Pages Vol, IV, “Shop Notes for 1903” 536 Illustrations 

224 Pages VoL V t “Shop Notes for 1909” 4G1 Illustrations 

224 Pages Vol. VI* “Shop Notes for I BIO” 451 Illustrations 

224 Pages VoL VII, “Shop Notes for 1911” 468 Illustrations 

sou am** at 50 «nts a volume postpaid, popular Mechanics Co., Publishers 

or tne complete set of seven volumes may * 7 

be bad La a handsome case at 53.50 prepaid. 318 W,W*(hington Street CHICAGO, ILLINOIS 




A GOOD, USEFUL BOOK 



Wood-Working for Amateur Craftsmen 



'Written So You Can Understand It 1 * 



lf& Illustrations 
12$ Pages Cloth Cover 
Stzs 5x7 inches 



By IRA S, GRIFFITH, A,B. 



One of the latest of 



Price 50 Cents 
Postpaid 




Popular Mechanics 

series of Industrial 
Handbooks 



This book was especially designed to cover every essential step from the A B C to the 
X Y Z of woodworking. The chapters dealing with making special articles bring out 
every cut, joint and process used in this important trade, and the proper use and care 
of tools, working up of materials* etc.* are treated thoroughly and plain!}". 

- CONTENTS: “ 

Making Out a Stock Bill— Laying Out Rough Stocks Hand Saws — Sawing with Hand Saws — Blancs: 
How to Set and Adjust the Irons — Squaring Up Mill Planed Stock — - Squaring Up Rough Stock — 
Whetting Plane Irons and Chisels — Grinding Plane Irons and Chisels — Making a Bind Box — Making a Tab- 
ouret — How to Make an Umbrella Stand — Making a Magazine Stand — Making a Tabic — Making a Cabinet. 

A valuable book for either self instruction or use in manual training courses 

ORDETl OF TOCH newsdealer., bookseller or direct from 

POPULAR MECHANICS BOOK DEPARTMENT, Publishers, CHICAGO 







rur ular ali vr<nii<ainu iign 
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Look at tliis 
illustrat ion, 

1 sn'tthis lamp 
a beautvr 



Search-Light 

Burns Gas— Makes Own Gas 

Get a new lamp for your wheel, but get the BEST 
Ump — the (i Search -Light , 1 1 It gives a power- 
ful, brilliant light that makes night riding a pleasure. 

The 11 Search ‘Light " will not jar out* even over the rough- 
est raaJ^ Van cun attach it Co the head or fork of your 
wheel and the adjustable bracket: enables you to direct the 
rays any way you want, 

ill not £et out ot order. Handsomely nickel' plated, beaut a - 
fully finished, The finest material is used. Go to your dealer 
and get this lamp. If he is sold out write m and we will see 
you are supplied, 

Writ* Today for hit cresting Ftaoldot 

Bridgeport Brass Company, *<££: 






We Sell You At Wholesale 
Agents* Price, One 



Is Your Motor 



Bearing ? 



If you bought a spec iilly built racing motorcycle your 
motor is probably ball bearing, II it is in si a roadster it 
Probably isn't— unless you bought art R. 5. Motorcycle. 
All R. S- Motors have the finest imported ball bearings. 
AH R, S« Motors have mechanically operated valyra. 
All R. S. Motorcycles have numerous other features 
found only in special machines of other makes- Write 
R, S* catalog. Established dealers, wt have 
otKiti territory and a fine agency proposition. 
READING STANDARD CO* 

405 W»fp* Si ( Hoadirrp, Ph* 

Malurt Rtn»wn*4 Sunder a Jlifjttfi 



EVOLUTION OF HUMAN PHYSIQUE — The phys- 
ical decay of men over 40 must he more frequently 
mentioned lest we forget llo- fact that out physique was 
evolved for only M" or 40 years of strenuous u^e, says 
American Medicine. 

It was not so long ago that -15 was extreme old age, 
counting time in the lar^jc way or rvnlutian. Lengthen- 
ing d life has been possible only because civilisation has 
lm up the physical strains, so that ii wc continue them 
wc must expect to break as oi phi. 

Athletes Stop their efforts merely because they are 



MAKE A MOTORCYCLE OF YOUR BIKE 

at Email cost, by using eurattachabEe 
ouLti I . I tilts any bicycle. Motorcy- 
cles. ,]]] makes, new and second hand 
$35.00 up, Scud stamp lor catalogue 
and bargain list. kt? iter^s new 
lot-page booklet, J “ Construction. 
Management and Care of Motor- 
cycles 7 1 s.h now ready, fna, patip#i, 25c. 

SHAW MFG. CO.y Dept, B* Galesburg, Kansas 



American Motorcycle or Bicycle 

A* an introductory offer wc (five 30 Days' IiVee Trlfil and prepay 
I lie f reLjjfhl lEuiulrudei uE poor-in nil] tmap up tbla Introducing 
proposition. The number of machines wowll on this. JlLberai basis jg 
limited— iirst t»HKi first mtwmL Here Lm out plan;— You ride the 
nwtorayel U or I dry-els for BtJ days. If it i4 not Ml IsbictOry. you may 
return it. IF you blip ij, it’s yuutg at the w h o] csm ] e 4 *;g n, Es' prices The 
A m eri< :nn Motorcylesn re h i jeh isst umde made. bm>- I o utari , hi i» pi e 
to handle and powerful. You du urn hate to he a mechanic to run out, 
I’hu .American won the 1.FU0 F. A- M. WwtOrn Endurance Ccinte-1, 
scoring 10 TH 1 perc-ut perfri’b _The AmerU-ftb lticj cl cm art- the 
bt-si '.'ti the hi iirki-l , U f niwu Life til! rminb-i'. 

h'O'c a money maklnsr nrciponijlon far hie ajrats. Our ^Mfttioev 
a.(tvf-Ttis,ihir -JflLpii [|pl rij.ikes it esixy til SeU Amrrlcin nia.-li lues, I>on‘t 
.j ItmlMlL Our ciLaliajj UhI intrndwrin* eJTrr will interest you ; Jr 5 
fro**, WrJi.e us »hkJi yaw want, niotcu cycle or tikj-Lli*. Ifii it now. 

AMERICAN MOTOR CYCLE CO, 107 American Dldfl,, CHICAGO, ILL. 
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The 

Nobby 

Tread 



(MORGAN & WRIGHT BRAND) 
Is the most remarkable 
non-skid tire ever invented 

The knobs grip the slipperiest road or 
pavement with bull -dog tenacity. 

They burrow into the mud or sand and 
keep the wheel straight to its course.. 

The extra rubber on the tread to form the 
knobs makes a tire of double value a non- 
skid for hundreds and hundreds of miles, 
with the mileage of the plain tread still 
to come* 

Considering; tht service von fftt, they me BY ALL 

ODDS the cheapest tire the Motorcyclist con ox*. 

UNITED STATES TIRE COMPANY 

Broadway at 5Htfi Si.. NEW YORK 




FOR AUTOMOBILES 

Lubricates s Bums Cleanly, 
Write/** Ih'oklH- “The C omu i o u Sense 
l of Automobile liubri-catiot:" 

\ HAVOLIVE OIL CO. A 

SX Main Ullieev i-iW Will Id 111 street, //< 
Kow Turk City. /// 



WtBtern Oflavu 
Cl llcJiuiuti , UMo 



Gai 

Fuller <fc Ci>. 



San FYnnefaja, till 

Ajfazica 



“ Couldn’t Help 
Talking About Them” 

One dealer said he just couldn't help 
telling people about the wonderful 
power developed by Curtiss Motors. 

HE HANDLES FOUR OTHER MACHINES 

but the Curtiss motors seemed so superior 
to him he unconsciously found himself 
telling customers about them. He made 
comparative tests, which resulted so unan- 
imously in favor of the Curtiss, that he 
couldn’t keep it to himself, although he 
had a number of other machines due on 
contract. 

The power development of Curtiss Motors 
is not wonderful, it T s the simple, expected 
result of a design that is mechanically 
perfect 

(MT»S cylinder- Valves in ita head* Perfect lubriurkv. 

Catalog " R " gives you f ult details pf 
these machines. Have you a copy? 

IMMEDIATE DELIVERIES ON ALL MODELS 



CURTISS MOTORCYCLE CO. 

HAMMONDSF-ORT. N. Y. 



beaten by younger men, hut the non-athletic stem to 
think that it is necessary to keep up excessive exercises 
though the tissues simply cannot stand it. 

There is no mystery in the large number of damaged 
hearts now being found and they will continue to in- 
crease in number and severity until the medical profes- 
sion succeeds in impressing the lesson. Let us repeat 
it over and over again until every man over 40 or 45 
realises that he has lived bis altotted lime of physical 
vigor and must ease up the strains to retain his health. 




Solar Motorcycle lamps 



are the neatest looking, strongest and roost 
efficient tamps made. The product of light 
specialists, makers of 90 % of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
* — gay. oil and electric* Write for av 

BADGER BRASS MFG* CO* 

Ke north a* Wls. New York City* N, Y. 




WANTED— RIDER AGENTS 



IN EACH TOWN 

and district to ride and 

_ exhibit a sample 1911 

Model “Ranger" bicycle furnished by us. Our agents everywhere are making money fast Write at 
once for full paHic ula ts and special offer. NO MONEY KKOLTIRKO until you receive and approve of 
your bicycle. We ship to anyone, anywhere in the U- S- tot thou t a cent deposit in advance, prrpap 
'freight, and allow TEN DAYS’ FREE TRIAL during which time you tnay ride the bicycle and put 
it to any teat you wish. If you are then not perfectly satisfied or do not wish to keep the bicycle 
you may ship it back to us at our expense end you will not be oat one cent, 

\ flUl tAnTflRY PRIRP^k Wc furnish the highest Emde bicycles at U possible 1 o at cue small profit 
faun 1 ktu ■ vii 1 r hive* above the actual factory cost. You save $ 10 to middlemen's profits by 
buying direct of ms and have the manufacturers guarantee behind your bicycle. 1)0 NOT IlfTY a bicycle or 
a pair of ttcfert from anyoie at any price until you receive our catalogues and learn our unheard of 
fo ric-ry prices and remarkable special 

YOU WILL BE ASTONISHED when yeti receive our beautiful catalogue and study out supwb models hi 



|he ■mvndzrfttl icrui prdcEs Vir£ CAS. iiriikft 



w-a sen me tstghetf grade 

bicycles at lniver prices than ny ether factory. We are satisfied with fi.oo profit above _ factory ™t. iiltYCLl 1 ' 
1) K A L L ITS, yen CM sell Livr bicycles under your o™n name place at dabble our prices, 



SECOND HAND BICYCLES 



Orders filled the day received, 

limited Dumber tike a (n trade by aui Chicago retail stares will be closed out at once, 
"n list mallei free. 

reoir wtieels. Inner tubes, lamps, cyclometers, parts, repairs and everything In tb* 
Weycle line at halt uaunl prices. DO NOT WAIT—' blit viite today tor our 
beautifully illustrated and contaiainir a great fund of loteieiiLat; Jnatlet and useful lafunnatLun.. It only costs a poai^I 
Wri te It uow. 

CO. Dent. SI08. CHICAGO. ILL. 



at A3 to |S eocb. Descriptive barvaii 

TIRES, COASTER BRAKE 




ruruisAJC auvjg, ^ jicxiuiP* 
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Overland "fires Overcome All Road Conditions 

TOnuiith IlhiioiK juni Rsaifm nm d, -Ohio dirt ■ 
rutis, pr ('snadiui corduroy — the Over! Mid tire 
Eetw over* A tlr^ L powieBnixiir teal reserve 
nrenifth, that J* built for wear and tenr, with 
the faooTu»[ trend of any tire on ihe American 
market— rein fnirotid whet* netted to ovAroomc 
Bldo trlctirm when run nine in dried mud-ru.tn. 
Tin 1 Overlarni is full hizp and mada for either 
Dunlop or Clincher rim*. 

Our llet of Intide prU-w is an infstaticia to 
you to hbto from iiO to 40 per cent on your 
»«t tire purcli stse. 

Cut Down Ex petite* With OrerEnod Tire* 
OTZRLANll TlftK COMPANY 
Dept- L I 4 N Miehl gatiArr., C H 1 C A C O, ILL. 



Every Good 
Motorcycle 
=Part= 



is listed in our 
big catalog at 
lowest prices. 
We save you 
$ $ $. Over 
half the riders 
in America buy of us because we ship 
same day as the order is received 
and guarantee everything we sell. 

Send for free catalog today 
and icc what it new for 1911 

MOTORCYCLE EQUIPMENT CO. 

HAMMONDSPORT, N. Y, 



THE CZAR’S LUXURIOUS TRAIN— The new Rus- 
sian imperial railway' train in which the C±ar and 
Czarina travel is sain to be the most luxurious in the 
world, eclipsing even the Kaiser’s elaborate train de luxe. 

The Char's train Consists of eleven carriages, Jt is 
entirely on the corridor system, is fitted with electric 
bells and lighted by electricity. The carriages of the 
Emperor and Empress are in the middle of the train. 

The Empress’s drawing- room has the walls covered 
with pale rose silk and her bedchamber is hung with 
light blue satin, the furniture being covered with Eng- 
lish cretonne of the same color. Each steeping saloon 
has a bathroom and dressing-room attached- The Em- 
peror's simple tastes are shown by the fact that he uses 
the dining saloon as a study, and it is there he transacts 
all his business with the help of his two secretaries. — 
Hew York Sun. 




Convert Yoor Bicycle Into a 

|J A | n - /'■r.la luLag our tLUehlbla Outfit. 

MOlOF-tjCJe JrLt.i ny v)lm!. Alia HftrJfi* 
ntsd F-tuticwsarr Wvtpr* and Ir'inishwl Carting-#, 
StMUT 1 tor eaUlof. 8TEFFEY CD*. 

Guinl AY*. aui Wlh Sis, FRILiPELFHlA, I'A. 




$40 Motorcycle 



We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices, W T e also have a thor- 
oughly equipped repair de* 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. 



Send far Cauttag. 

HARRY R. GEER CO., 888 HcUran An,, ST. LOUIS, tip. 




A MONEY MAKER 

W'fr want »n ill cvrry Inwn ami cltv Sts 

Sell Eta* only TWO-XPtiEU hpresu MUM I' 

MOTORCYCLES 

Tho N, S. 1 J. taol,::: tins Tran*- Atlantic Record, 
th« fc>fin..«ri^ KBfw‘1 And I* Os. futtpt h-!t 
Drl Mjvrhjn* in Ihl* cnijmt cy. 

WETTE TODAY-. DfcrT. D 

N. S, U. MOTOR CO. 

206 W. 76 th St„ Hew York City 




If you like the bocks, after examination, send us $2,00; 
then $2.00 a month until the special price of SI 2.80 is 
paid. If they are not satisfactory, advise us and we 
wjll have the books returned at our expense. 

Order promptly, and we will include for one year, as 
a monthly supplement, the TECHNICAL WORLD 
MAGAZINE, a regular $1.50 monthly, full of interest- 
ing scientific topics written in popular form, 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO, U. S. A. 

FREE EXAMINATION COUPON 
American School ol Correspondence; 

PImm 'irn.il set Cyclopedia of Automobile FnaiimrCne E.'t ( djya" 
l-rce ex n. initial to n : also Trc'hiiicia.l World lor 1 year. 1 frill Hnd 
li.OT Hlltiln 5 days and (2-00 a month unill I hive paid (12. BO Gnr 
books and ELBipizInGt or notify you and hold itae IkhjIc* subject tn 
y mi r cird.tr. Title nut to l>iM Until hilly Siid. Pop. Meth, 7-11 

NAUF .... ......Mil T . + . 

AnilKXSl) r, r. r-- , 

Occupation.,.,, 

I; JC PtrOV HR ...... ........ .... ... 



No matter how fine the ear you own, or drive, or 
manufacture; no matter how thoroughly it is equipped, 
your outfit is not complete unless you own the new 

Cyclopedia of 

Automobile Engineering 

Four large, handsome volumes bound in half morocco, 
1200 illustrations, full- page plates, diagrams, etc., 
1500 pages, 7x10 inches, Crammed with interesting and 
very necessary information concerning automobiles, 
aeroplanes, and motor boats; knowledge that you've 
got to get some way or other before you Can thor- 
oughly understand or enjoy the automobile "game." 

CONDENSED TABLE OF CONTENTS 

VOL- I-GASOUNE -AUTOMOBILE Running Gear, Fowet, 

Operation, Repair. AUTOMOBILE MECHANISMS; Carburet!?, 
Stirtine Devices. Clutches, Ge-its. Brakes. 

VOL. II— STEAM Al'TOMOUlLFS: F-'U-ih lloiler. Fnifi'nes.OprEHi- 
Uqq, *nd Repair Ohhmhkctai. VhhiO-IB: SeEecHan. DeLLvery 
Trucks, Upkeep. Mileapc, Ca[Mctaj\ TYPES; Selection, Price, 
l>e meostrstitra . Speed, 

VOL. HI— ELECTRIC AUTOMOBILES i B, tilery. Motor. Trim, 
rniv^iun, (funlrd. Tires, Veracity, DrlvLbif. I'.leriieiiiv ul lClectjic - - 
ity. I'lcLtrlL Current. Al'TOMinui.R UR 1 V 1 XG: .Starting 
Stopping., Cjear Qiiiiiint Utt *1 Spnrfc *nd Throttle, Care c f Car, 
Road Repairs. 

VOL. IV— AERIAL NAVIGATION: LHrigible UilLaons, Asm- 
jiIJugs, Ai rah ip Motors. (I AS AXIJ OlL I'VClISFfi: Ijnitirm. 

Tertini, Motor Cycles : Owructjon* c>pera!K>n, Motor 

BOATS t Types, Engines. lnslallattoEir 

Read This Free Examination Offer 

You can examine these books for five days in your 
own home or office, free of all cost. Don't risk miss- 
ing this offer by stopping to think it over now. Order 
now and do your careful thinking with the books be- 
fore you. That costs nothing. Mail the coupon, 

Here’s Our Liberal Selling Plan 



. Please Mention Pnjmtar Mechanics 




Mechanical Simplicity, Originality of Design, 
Reliability, Speed, Power and Durability are 
the Qualities of PIE RCE PRODUCTS. 

The readers of this Magazine 
should investigate the 

Pierce Motorcycles 



Catalog (U) 
free upon 
■ request. 



FOR 



Mechanical 
Excellence 

before making a 
purchase, 

PlFRfF rYfl F CO BUFFALO, N. Y. 

a <1 1 — • A M —4 X ^ M-d M~J V/ V/ * Branch . OAKLAND, CAL 




^Send for This Free Book 



It describes and pictures in detail the various 
models and distinctive features of 



41 The World' t Mott Comfort Able Motorcycle"' 

You shouEd certainly look it over carefully before 
you make your choice of a machine, 

■'The 1- 1 y rig Merkel " is the most comfortable, 
becauit it the Only motorcycle with a Spring Frame 
and Spring Fork. Plenty of speed, too. 

Scad for Mils siuto e now, It win op*ft ymir ews it! (E> w fiat real 
rnit.10iV.vrle com Ml. ^Hlt. flit J i; r-tuLc .ii: 1 ccBaOniy neritiittv nrq, 

THE MIAMI CYCLE * MFG. CO 

Merkel Motorcycle I Ji vision 
Hnnovef St. PQTTSTOWN FA. 



VACATIONS FOB CATTLE — In Western Australia 
one farmer may be heard to inquire of another whether 
he has vet sent his cattle tan their vacation, and what is 
meant is just what is asked. Those farmers who live 
anywhere near the coast — and in Australia "ucar” might 
mean a distance that would startle dwellers in other 
lands — send their cattle for a month or sis weeks" holi- 
day at the seashore each summer. The change of air 
and food is said to be extremely beneficial. The grass 
on the coast is impregnated with salt and has the effect 
of a tonic on the animals, — Harper's Weekly. 




buy. it will poy 
you to jii-i t in_ir. nanncf-sav- 
ln(f Ivnok; 37H porch nnd 
UiY L 1 1 unt rat ion« of non 
iihu* Valilrle and IIfUMve#n 
bargaiun ofenvj kind an if 
for ufery [m rooMr. YtV 
hicli-s inti It to or- 
ik'r.ilimet from our 

factory”. I win-lcs*.' 
road trsn 1, 2 yi 'jins' 
gitn mm kh j . Hivicl 
fur Iti k F ro‘ lloik, 
Ln_**t i'Ti'r publiihud. 



THE W. H Mt.'RHAY MFC. CO., 366 1. ^BiSEnel, ONCINNATI, 0, 





sell direct, 4iivtni? frm^O on arnnoe, 

CULIIOPH cedar amj copper fastened. I Vo mo kc all 
siKom ami MtylcA also power csmois*. Writo for free cut- 
nki^ wiving urlr-es with retailor' b profit cut nut. 
H’o dr* the intrKn-rE manufacturers of canoe* ia the world 

DETROIT ItO.\TCO>*15fifellnuii™ .. lh'[roit,Mif h. 
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3 Cars in 1— $850.00 



The Schacht is the greatest tinder 
$1000 car ever put on the market for 
it not only is a remarkably staunch 
and speedy roadster, but the addition 
of a rear seat makes of it a big, 
roomy family car: or the addition 
of a box, an up-to-date delivery car. 



SEND FOR CA TALOG 



THE SCHACHT MOTOR CAR CO. 

2802 Spring Grove Ave, f CINCINNATI, OHIO 



A CORKER IN CANDLES.— As an example of 

trusts and monopolies prevalent even in that early day. 
it may be mentioned that in 17W one Benjamin Oshb 
obtained the exclusive right to make sperm candles in 
Massachusetts for 14 years. 

A year later, however, a factory was started in Prov- 
idence, R. L, and within the decade there were eight 
factories in New England and, one in Philadelphia. 
Thetr output greatly reduced the price of candles, which 
not long before sold for five shillings a pound. In 
those days $1.2. r > was worth fully three times as much 
as it is ngw. — Designer, 




The Best and 
Cheapest Light for Motorcycles 

The Prrit-O-Lite Gas Tank (used on 75 $ of the 
.lutomobiifi. at America J floods the road far ahead with 

KErong T steady, dependable ligh*, turned on and off like 
a pasjct T Prevents costly, dangerous accidents, Motor- 
cycle size give* 40 hours of light (using ft, burner]. 
Easily attached — our booklet shows how, Full tank in e*- 
cJnuige for cm ply , at small fee, This ton*enkaE 

se rv i re usually costs Less Usan (he carbide consumed in a 
generator Genuine Prest-0-I,i(e Tanks, when empty, "ran 
he promptly exchanged, anywhere and always, at £l] line- 
mobile and motoTcycle dealers. Imitations can non 

FR FF Our ^excble folding rule. Measures depth of 
“ gsioline in lank. Measures tiica, ere. Very 

handy. Sent free to anyone giving name and addfeiJ, and 
make of mo to rry rl c. 

The Prest-O-Lite Co., 

ifri niches anti cliwrilnij stations in the princifmt citiet 
from von xt to t«Hmf 



EXCHANGE AGENCIES EVERYWHERE 









THE MOTOR BOB 

A PRACTICAL MINIATURE AUTO propelled by a small air cooled 

gasoline motor. Any boy of 12 years and up can 'at little Cost) build 
and operate the MOTOR BOB, thereby learning standard automobile 
construction and operation. Lots of fun without danger, Will carry 
Two boys anywhere. Send £5cts. f coin preferred! for a complete instruc- 
tion booklet ' 1 IOW TO RLTLD A MOTOR BOB ” with pictures, plain, simple drawings and list of parts. 

MOTOR BOB MFC- CO^ Dept H.. Main and Amherst Sts*. Buffalo. N. Y. 



THE WHITE AEROPLANE CO. 



337 ADAMS ST.. BKOOKLlN, N. V* 

We nr* htiildinjr -aur Mm . I - » r-* t? ii>'i i-nulii' lirril whri-l . «mirh hs , h*>'r tor rwein 

Mwlelt*. nJ#i'a Pf^Bd IVE thni hVi-L^ht i 



umt 

1 :i'psy Ftalf B^nrinu tihaftH ari-l JiRVr 

‘1 11 [i 1 - >ih»- loi L'f T«fj Urhl 
lurriliwblea : eivt.oltn tor 
rueinif ni-ft^h \tVrr , Orlr i*l*rA 
' Ha Li'tU cr.larjrf'd i." •: ira- 

vir.r- *31 limairiw Un** or 
-nin-ll. nn?Ft Mndel nwikir.i? 
lviMwt./ilri.iiiV t Adl-BL^i-fdjr r*iri 
P r rnrr nn’T light, n!l *H H*. 

A AT KnyLish l‘n.r:L Rubber. A 

t ■■ ml u ill l.fi-m our Wa-rotad 
l ililirjn 19 JlI l!*LiLii'){i.ei S, 



ELECTRIC WHISTLES 

and horns for motor boat. autOmO-J| 
bile, factory rind li re a ! a run use. 
Search lights^ dynamo and other ac- 
cessories at low prices. 

SEND FOR CATALOGUE 



THE EDGAR MFG. CO. 

101-5 Hanover St.. Boston, Mass., !LS. A. 




Stylish 1 6- Footer Fully Equipped 

with Engine Readj to Run! *1 * F 

Ifill models of the Msrhij.in Steel jft Vft 

laniifh am now mad y for del i very at 

I h 1 ■ hi n iih IiiiuIn 

w li l 1 re. Ou t Rpcri £il li >w price Ached il (o 'h i at 

fur inaiin'iji;iO' ertfrt covers every in ouch we nmke— 3G. 18. "30. jlriI £7- 
foot. nv All sizes in f-r-ork for immediate f-Ll i [-merit. Weere the sole 
o v nets of t>n ie n is cover i tie re l led -swum wm«t rm -t.i ■ d Iwmtfl. Th ie con- 
nt, ruction I asm practice! i y a lifetime. We h«vc iho only construct ion 
ihat hue paccowcfnliy tnFido the terrific trip thtouiih Grand Ganyoii^. of Colorado and Arizona. Write for hook let deecrLbiiQit trijj. 

(Jo)d bltdste ft.wi*rd e*l o«ir PnitUi t*ml Ensinc# by flnjfal Imp. naj 'tviih. $oclL>l]f, St. Pdo»3»Urp; Ial>:rn.al' | Exposition, UiLfcj] ; Nat l Mdtur U«at l*kriri. 

Equipped Bow and Stem with Air-Tight Compartmentt, The Nou-Sinkable Boat — Abtolutely Safe! Need) No Boathouse 

I .■•nve your M ichienn LAdndi iti the *mter i'n the be&ch i n jvI I kltid» »f weather for months. It >.* puncture ZqiiifiKil 

with the uranfUirfu I IJcEnvit Liniine, fruaranln-d fur lit* jtiri, wny liOfHt- lewer from 2 to & ■ . Fewest mot inwi nrtecvf onych^ine made. Art}- 
one run ran it, fully IllupiriiU-d rjitiilnt; nIuhih nil l - 1 I 1 iiiikIcI^. IKui'I |hi j ?i liiunch nlifll j - mi m*P (|i|h luxik. VVrilo 

for fcipeel.*] im^posliion iluJ prietia ta ltemcmetrutor ARenta, tiTKt!L ttoM'UUAlS, bk-L'i! no boiltllOUHt). Him uuJUcj) in Lujn-t lively. 

MICHIGAN STEEL BOAT COMPANY, 1271 Jeffenm Avenue, Delroit, Michigan, U, S, A, (77 






Wnh- 1.4-iiVa^to 
3ii»Q- JLu nibble 



This Magnificent Steel Launch 




I jQ 



FUFULAK MKUHAHHJS ADVJSKTISlHli SEUTIUft 





3 n Easy Payments* 30 Says' Frca TKaU^i# 

A htilid tniwii;]! 'lia| iTT'na *]) fla* pieces hjttov 

S Olu f -Oll&tlcT thi) lim^L (Ji r-;t"i 1c an 
— khj tiriffriHJlfl-iiB, TumetHn'liaud^ 
h. j |Km*r J'lr hr motor. ‘TJcan 
l.incn" UoUrt IYm. Jh.^'k for itj 

Home Ironing MaciunetJ 

, bl 3 1 1 -¥. Wotirrs .t'(L 

fSb^ CHICAGO 



Home Ironing Machine 



unIdn 

METAL COLUMNS 

(patCntco) 

The .lire of Clastic Art nod the age <s| Steel attain their highest 
eij3res.si<)n anrl their utmost uliMneHi in tlnism Metal Culuiims 
Iftr Porch or PeijicU. 

tlae ancient faniH of Greece *h4 are retained Lti ait (heir 

enjuliite ilinplictty In these beautiful columns. 

The sh.iEli art ul solid s-leel — with, srnsns setUiely lorkerl and turned 
Inside so As to leave a surEace »l perfect tmwtbnttt. 

Lnperefuua to tine action nf :he elements, L 'niiiu Metal Columns arc as 
int|Mini«til>k a? the Pyramids — and Inexpensive withal. 

Send today lor the artistic taiMojfue illustrating beautiful homes jar. 
delta and Uiiklinffs in which they are beinu used ttuuu gimiit (he 
country. 

Unde Id all sizes Up to ID inches In dlhltl- 
eter and a. mfcjJnrem kciftth of 35 leet 

THE UNION METAL MFC. CO., 471 Maple Av*. t Canton, 0* 



Solid Oak Extension Diner and Chairs 



■» ?.Uh> 



This sensational pride is made possible by our original 
exclusive method of manufacturing in sections and 
shipping in a compact package which may be unpacked 
and the furniture made ready for use in thirty minutes. 

You do not risk pn» t«DL Use the furniture 
far thirty days in your home* Prove our claim 
that you cannot duplicate it for double our 
price — then if you are not satisfied notify us 
and we will return all the money you have paid. 

Don't confuse this fumiture with cheap furniture. We 
manufacture Quality furniture only. Free catalog full 
of similar bargains, giving full details, and a postal will 
bring it to you. Send for it today* 

BROOKS MFC. CO., 707 Rust Ave., SAGINAW, MICH. 

Thscildsit md target' firm of ila kind In the world. 



More brilliant than electricity 
or acetylene and cheaper than 
k '.'-rose no. Co? ts Scents per week. 
Casts tu> shadow. Most perfect light 
for stores, churches, factories, pub- 
lic halls of the home. Makes and 
bums it a own gas, b!mpL\ durable 
and handsome. In uso in every 
civilized country Jo the world. No 
dirt, No grease. No odor, Qvqt 
3C different ptylefl. Agents wanted 
pvirywliere, Write for catalog 
am] prices. 

THE BEST LIGHT CO. 

324 E- 6 th St* T Carton. 0. 



GOLD WORKERS’ CLOTHES— Light suits of 
clothes are not favored in factories where work as dene 
on gold. In fact, in many factories a dark suit of 
clothes is absolutely required and even a light waistcoat 
may Jose a man a Job. The reason for this is thftt any 
stray grains of gold that may get on the clothing can 
easily be caught on a dark suit, while they might get 
away from the establishment if !igt 

That such a rule was enforced among gold worker* 



from the establishment if light clothes were worn 
hat such a rule was enforce u among 
one man learned recently when a Bohemian, gold beater 
applied to him for a helping hand. 



The Bohemian said 






Buy Oirect^Save Money— We Pay Ft r eight' 

Our monthly Installment plan of Belling direct mv» you the dealer's profit and hli excessive charges for Installation and renal fu You 
csji uve at leant the coat ot your Tumacc* Vve have been tmnoux* Jauaui furnaces tor over JO years and guarantee saiimaDtiDn 




guarantee BiuMaction 

J AH ANT °DMFT FURNACE 

THE BEST HEATING SYSTEM MADE for residences, schools, hotels, churches, etc Itis the most 
economical hirnaj® too and elotcj? H to -H the float ef fuel because the patented “Down-D nutt System” burns 
wood, hard or soft coal, and hums. It ALL without cinders, dinner*; or any wiu>(e. NckJs less Alien (Ion. vet 
tj(* 3 ttFs much belter than any other furnace, hot air, steam or hot water heating aystecn. Our plan of mon thly 
payments - 

ONLY $iO DOWN and $.10 A MONTH 

makes it easy for any one to have the bat heating system mala. Efe^r Jabapt Furnace is sold with a strong 
"Guaranty Bond - ' that allows von MS DAYS TRIAL. You don. t run any risk buying I mm us. 

We send complete outfit, furnace, pipes, testators, etc., tauciber with special plans, full directions and ail 
tor Installing, jf you can drive a nan you can install a Jabant Furnace without the aid of a tinner. 



tools 



Write To-Day fan G&taloff 
THE JAHANT HEATtHG GO 



which eirpEaipfl the Jabaut Down-Draft System and tells 
why It gives more beat at less coat. 

J Affff Street f Akron, G* 



+ 






f 



t 



♦ 





Wizard £5 

Operated by merely pulling 
the chain. As convenient as 
electricity at one -tenth cost. 
Always ready for instant use. 
Requires no generation. Can 
be regulated to any candle 
power from 1 to 700. 

par further particulars, agency 
and ufusimted catalog, address 

THE NAGEL-CHASE MFC, CD, 

144 West Ohio Street, CHICAGO, ILL, 




NULITE Gasoline Table Lamp 

A I if'jL LLtii f : j | km|i for taonint, hfttelH. ofli-cem, utirt 1 *, 
bankti. Porthbk 1 , tafu; CrtU 3 )* turned upuirte 

drown «ir rolled on the tliior with out danger or nfloetins 
rh f ] j * ft c , ;?i '10 o. p. of Hn f t. turilli an 1 1 Ltslit, Me per tou r r 
At^j lltHI difterpQt Bt>le*of lumps Had system*. 

AGENTS — Wj wan t town, tirotuity and traftfl Sufi *ft]w- 
m^n, l-tvsl iiroponLlLctn ervr olferfedL ftell* Everywhere. 
WRITE, SPEfriAX, (iFFSLft, 



NATIONAL STAMPING 

422 So. Clinton St, 



ELECTRIC WORKS 

CHICAGO 




Morris Cbair J1 25 

i>'*f monthly— total trie* (5,45. ■‘^"CASH 
LjiCtJflt dcBifixii Kiln dried heavr 
ni ck. Qemiin^ h’jibr i cord Loath or. We 
h re 3000 each baryifiiitifl for you, And nil 

SOLD ON CREDIT 

You ii w? Eiiid ^njiv the' good » now- -pa-v 
an rou can. rjo I>Al T H' GU AltAOiTELD 
FRF K TKT A h, Suiid atom^e for our big 
illussstriitwl CutaluKuft. If a KREJl to yrou, 

Spiegel, May, Stern Co, 

1542 35th St.p Chicago, 111. 



that he had oniy recently come to ibis country, that lie 
had had a chance lo obtain a good job at his trade but 
that the place had been refused him because he turned 
tip with a SigSu coai and waistcoat on, and they were the 
only clot he s ho had. 

The man whom he approached was struck by the story 
and offered to help him out if it proved true. He went 
to a downtown factory with him and found out that the 
man could have the job if he presented himself within 
an hour with the proper clothes t>n. Two do [Ears en- 
abled the man to ng himself out in the dark coat and 
waistcoat to go with his dark trousers, and sure enough 




BUY PLUM BING SUPPLIES 
AT WHOLESALE 



Only $ 97i 



Per Carat lor Perlect 
= Cut, Genuine Diamonds 

We save y ole 403, Leam *11 about the 
BASC H plan, W rite for catalogue “A, ' J 
guarantee, money-back contract and 
prices FREE, Diamonds sent C, Q.D, 
with privilege of examination. 

L, B ASCH & CO., 272 State St., CHICAGO, ILL. 






G h*! 



• GOOD 
AGENTS 
WANTED 



Money*Making Opportunity. ity. 
sltooi lights most up-to-date on market. Con 



yen lent as gas 
Endorsed .. 
gnspline, 

totiav (or 

LAMI> CO., Dept. 



(-ctr5rity.br] £ 3i ter, safer, cheap- 
insurance companies;, Bum 96^ 
C- P, tight costs K cent an hour, 

booklet. THE BYSTROM CiAS 
v „ Defiance, Ohio. 





American School of Correspondence,, Chicago? 

Vi* lvu it rid irt Cyclopedia »1 ArrMtedure, Ciirprnlrv and 1 j 
-i-iirS^r livr daV»’ bte exarruDatJofi, aim T, W, fnr gibe jear. ] - I! 
v.'r..; j. 00 iriOiin five days uCrJ |Z.t» a month until 1 have paid J 11 
T : tl..r >. - - sinrt rniiB^Eint, or mrtily you and hold the • - ■ ■■ ■ ’ ' 

t. vo-ur order, Title ncu iu piv, until lully paid. Pop. Mech. ?• i ! 



FREE EXAMINATION COUPON 



,NAMJ 

L 1 JDK I 

j r'v'C L’ PA'J 1- IN, ............. ......... 

li'.M l l.OV £K 



and Building 

ia flic miiK practical work on the building trades that baa ever 
been published. It covers tvtrj detail of buLMinir const ruction 
from common caiprctrc r work Co rein Forced concrete and Uteri. 
Contains over LOtJL] drawings, full pare plates. d bi-rauis, ert,, 
4,670 pages, b- tindin half morocco, printed on Special p4|>rf — 
large dear type— UJ ma^aive vulumc;, titles engraved in 23 karat 

Partial Table of Content s 

Cnrpf'iili'T — ItEiihliitr 11 1 1 - ri.:i K — ftuililinfr N nperi nt* nd ■• «■ r* — 
IWnluriHl i ’hwiti'U — fiMsti'viH xl r 1 4 1 SprrlflMH*«»—E"tlBi*nBC— 
Stair BrtiSiltup - >1 i» r r — II •■ in Sur — Ha rd w tn — T 1 1 Ini i^a — 
Stwt funurtn-Lldn— H^-ator-- \ nrhil^umral l*ra»hit K i , rrlMmd 

lira »iii^ HaLiny It 1 1 ;■>■ 1'rinM IVirinf; |li»nr l?HK - Ifurirlnr 
AiariKiH -• SSn-L llfinl I J aLtrrn Elruttinj^ — |H rrluaaieul llr^wine — 
Ijetteritit. 



Doia’t bt satisfied with merely pushing a saw 
and driving nails. Be a matter of your craft. 
Learn to plan as well as to work — to use your 
brain with the tame thill that you use your hands. 

How You Can Do It 

Yon cun mailer every branch vf build! hi:’ construction, archi- 
tecture and carpentry — at ilmntt no- tspetiSC dt all. Yen! can 
have tlie knowledge and experience of ovrf four acart ti part* n 
ynuF comm any. for use whenever ynu want it- — by aUnwing us to 
place in, your hands this great len Vniume set. witboit yofl und- 
ine ui one cent in ulnoci. 

THIS CYCLOPEDIA OF 

Architecture, Carpentry 



Get These Books and See for Yourself 

Look them over _n your leisure. Keep them lor five dan 
before you decide whether you want item or not, and then if you 
don't believe Thai each volume is actually worth mure to you 
than the price of rhr entire tel, send them back, at our expense 
■ad Ehe iraasactioo won't emt you one penny, [f you keep 
them, <njr ciiafje will be in easy payments of only 

H month, v^ r e dori’r mb you to buy these books oin our descrip- 
tion of them. We don’t mb you ro trust onr judirmem. We 
limply ;L-k you ro get the books and see for yourself. Sign the 
coupon sow,, 3r will bring the boobs, Dot in agent. 

SPECIAL E r a short time we will include wl:h each enter a 
yeiu-’i* s’.:EyiLri]iT,ii3lt ‘a she ^'<-..lj3UiLiL ’I'.'oiJd Magazine —J. regular 
j 1.50 popidnr iSluiitrated his-aizine, 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO* U. S. A, 



SiyguAVtARl 



iUPI-BrNTtMUi-Krl 

52SUO AVhAR 



CiJn roACTDir 

tatJWAVCAff 



to Fill BIGGER SHOES! 



Please Mention Papular Mechanics 



POPULAR MECHANICS ADVERTISING SECTION 



13*2 



Wall boar s d°° sheathing 



SAVE MONEY, TIME, AND LABOR IN BUILDING 



B : SH- 1 E* PlIO w am boa R V ip cheaper u nd better f han J *tb and 
jiIll- ‘ . h - to stud*. A p pj i (*dl rlrv. ] t in rti-H i Ly at (int'i) 




for paint, pop^r or bur tup— i neip - - noi tv or 
flitUtii! derorsitiett Mmp of kiln-dried, 
Jrt'Kied tat by. iiulx‘dik 4 il in Ahphnit M astlo, 
insuring: a wild, lutnUinllal werinK lot 



Walls *£4 Ceilings 



Will not Shrink. *nfp or cnioli. Plcivn. 
rata flora Lind p-aniturj- QuArOntwed proof 



d?mpn?n, hut, cii Id, sou rid and 
vermin. I 1 for finishing HOW hu i Id i tigs nf 



e7Bry dniefi 



cel Lar», iiOTrhtra 



Lotion: bIbo for parti tSaui*. nttics, 
Then. tan ndrf go, garage*. It istho 



(I'HgLnsil TV all wtiotruction patented. 



BISHOPRIC ft II KATHIINti in made of same inatpriats. an Wal] 
Board, hut U o Ailed smooth side to studs with tails e end u»pbalt 

eivaKA - SAVES 75 PER CENT 



in mate rl aJ and labor, Do** away with building paper. Makes 
nmOOth solid job. Proof Mgi-hnnt heat, f<>! • L dampnon^ mid vermin. 
Uied under weather botrdi. flooring and ready roofing or cement [ 
aLno im lining for bnrna, poultry houfti 1 * and: other out- floor hn I ld> 



* - f . , „ 

Leah, Houses finished mth Bishopric Wall Board and Sheathing 
are rendy for I mined into occu^m ne ?. Write co-day for pritos and 



CDI717 Booklet and \ Bishopric Watt Board 

t* KCiE sample of ) SS5£ J SStta* 



Dealers write for attractive proposition 



The Mastic Wall Board & Roofing Mfg, Co., SO East Third St., Cincinnati, O. 



You Can Read or Work AH Night 




without (Lrlnji y*wr eyes by Ihe 
Light oi one of these w underfill 

INVERTED TRIUMPH LAMPS 



as the pure white and soft steady light is 

ia i 



restful and pleasing to the eyes ana pro- 
nounced by neultsts to be the nearest 
approach to daylight of any artificial light* 



and almost as cheap, as one quart of gaso- 

‘ “ ' ' ' ' 11 ' ' 



equal to 100 burning candles. Five times 
as cheap as kerosene. Our HANDY or 
BONANZA gasoline lighting systems will 
light your store or home from cellar to 
garret with pure white gas light at less 
than 15c per WOO feet. Better than gas com- 
panies charge $1.00 to $2.50 a 1000 feet for. 
Scad now for F.0.P. abLog— it's fret nf kill win. 

BRILLIANT CAS LAMP CO., 

Elf iMrtmeni 1 CHICAGO, ILL.. V. S. A. 




FOR EVERY 



THE LUXURIES OF MODERN PLUMBING 
AT HALF THE ORDINARY COST 



Complete Pneumatic Water Supply Sys* 
terns from $42 upwards 



SAVE $100 to $2 SO on your 
steam or hot water heating plants. 



Gasoline engines lor 
farm and shop. Elec- 
tric Lighting Plants 
for your home - $300 

Hydraulic Runs, Pumps, 

Pipe, Valves, Fittings at 

lowest prices. Farmers' 

Tanka for every purpose* Acetylene Light* 
ing Plant*, Gat and Electric Fixture*. AIL 

high grade, strictly guaranteed goods. Get 
onr prices and we will save you money. 

BIG CATALOGUE FREE ! 




M.J.GIBBONS 



DAYTON^ 



HESS-WURNACE 




We will deliver a complete heating 
equipment at pour station at factory 
prices and wait for our pay while you 
test it during 60 days of winter weather. 



The entire outfit must satisfy you or 
Jon j&jMnothiriff. Isn't this worth Looking 



IntoT Could we offer such liberal term* 
It we didn't know that the Hess Furnace 
“<■■«]" in service, Bimplicity, efficiency* 
Bconomr f 



vi o are makers— not dealers— and will 
Sava yon all middlemen if profits. No room 
tor more details bars. Write todar (or free 
4B-pag« booklet which tells all about it: 



3 v **r ***** <*nd address em a fat card 
u nffffc. wmt. 



Wf*H, 9 tt> Tmoamm GMlbrngB 



he £ot the job, 

J ’ r ou may think this strati 



■*ou may ldliim this strange*" said the man at the 
factory, “but it means quite a little to us. Every man's 
clothing is carefully examined when he leaves here at 
night and the gold brushed off whenever we see any on 
his clothing, 

"It is impossible to hide even tiny grains on a dark 
background, but take a mixed or a light suit and we 
might easily lose quite an amount of gold, and gold 
i$n t anything you want to lose even in small quantities." 
— New Haven Register, 




PRINT FOR YOURSELF 



Citrd* oi rev Un : <x book, newspaper. 

E, B( ” 



Press $Ei. Larger 
SIS, Rotor > Si ill. Have money Print for other* 
bijr profit. AJt on tr, rules sent- Write factory for 
pro-- catalog. TYPE. curia, paper. 

THK FliFftft C’O., >1 oriel mu , rnnnectinit 



Grab’s Wonder Lighter! 




FTerybniAy'fl buying It. The safest, 
most efficient and eoimtiuiRttl 



substitute fur clangorous :tnd 1 

■iai L'Lnk .-bb E n 4- .-= m + lir i nn ! I- .. j n.m ir . j. .i. 



eoafcly nintche*. Kinship* instantly* ign ItS net a n y ni 
nr ajrobol. Oood for !>, CHXp lights, A household 



necessity. Simple, durable, PrSre prepaid nnly lOe, Think 
of It. Hurry ool^r, Agents w onted. 

VICTOR !H. Im HAD « CO. * LT Ashlund Bit*. Chicago. TH, 




(VERIO VACUUM CLEANER 



The one staple vacuum cleaner for general popu- 
lar use. Easily operated by one p*r*en. Sheep- 
skin diaphragm, enclosed dust cylinder, double 
action and constant suction, Throw away the 
woman killer broom. 



TEN DAY FREE TRIAL 



Fri« 



$10.00* 

i^E 



If you are not entirely satisfied with the 
Aerio within ten days after you receive 
it, vour money will be returned to you 
without word or question, Sold with 

factory guarantee for five years. 

Agents Wanted for exclusive territory 



Prop* id 



BR.IHAM MANUFACTURING CO. 

L50 CINCINNATI. OHIO 







ruruisAii mninAHiLb AU Y SiLUlTUIf 



132a 





Free Engine Clutch and the 
Motor Goes on Just the Same 




you 



machine to a standstill while the motor runs smoothly and silently on. ' ^ 

Thor Motorcycles Champions of all Endurance Contests 



Won <?Vh-rj t endqninrL- <Wni^flC |ji«e w.-jinnn aa well ns thl# Ki'wcm, i^Ddurnncp iithe rcAl 

twt Oi a mulorejcte you do want Eibunluir- dependability. For liHl wo oiihmit fl»p *«ry 

hjindpomp ijicm) rlji Foil r 1 4 J home jiOMrer single cj ItMnr nndont 1 <1 j keveri horw iiow^r double c'iindff 
Q|| timer L bed in our big booklet rami (mjwhero „ H request, "A Guide to MutofoycW' 



Acronh- — thpr»- nre a ft-w mnrf ofn-ril rtRfi m Rood territory ; thin In a bifi himii 
ri * cuw opporiumtj. Act tidk’klj if you want In gel Ln on the «fOund tl 

AURORA AUTOMATIC MACHINERY COMPANY, Dept. 4, 1307 Michigan A re, Chicago, 111. 




APEMT^.men-women 

Ah til I v BOYS-GIRLS 

MAKE $15 to $35 EVERY WEEK 



NEW SELLING PLAN 

WC give THIS *2.50 KITCHEN SET TO, 
TOUR CUSTOMERS TO A OVERT I Si 

OUR GOODS 

B Lr inn m tot i«f nU. Over 
2.000 prukrantpca f#mt-seU 
articles. Hi>rk iiJcananl anl 
«HT. No experience needed. 
W> tench ynu Free. gjurlri 
Wh ite r aae 21 I m * 4 .rie- 02. W flint 
*ffi. Never Mid «ood» l*. 
fore. Main- big profim in. your 
N|hAre time. Bumpier fur- 
nifthed wotkero, Liberal 
cr(wht term*. 

THE MOST STARTLING OFFER EVER MADE 




HIS $1,000 MAXWELL AUTOMOBILE 

GIVEN 



Thiii handmuR, new IDT] 
five ruuuLpnger miomnblle 
K«vea to agent w) ling 
KiVt ft ch muii. 2nd 
prirf SKA) pi inn. 

3 IU prite* in nil. 

In cjitf ef b it* 1 , 

tMSuul prlreia giv- 

«q. Write fit onee. 



iicLEAN, glace a co. 




RWiuiUll _ 

<90 D*ly Bid*., Boiton, 



Is Your Water Supply 
Satisfactory ? 



Let us send you our descriptive booklet 
— tells how and at what cost your home, 
summer cottage, farm, hotel or camp 
can be supplied with 



Water Under Pressure 



If you will tell tis briefly your water 
needs, we will send our recommenda- 
tions free of cost or obligation on your 
part. Running water in the home it 
not a LUXURY— it » a NECESSITY. 



WRITE TODAY FOR OUR NEW CATALOG 



The Dayton Pump & Mfg. Co. 

No. 7 Norwood Ave. DAYTON, OHIO 



AGENTS $45. TO $90. A WEEK 



I want a szood man in every territory in the United States 
— r na local ngent for one county* or M General Agent for 
a number of counties. This U a new proposition and 
offers you an opportunity to make from $4 5.00 to $90,00 
a week, and. on up to $8,000 or $10,000 a year. No ex- 
perience ia Iteccuory ; but I want men — young or old — 
who will treat mo square, who will follow instruction*;, 
and who will do their level best. 

THE NEVER FAIL 



CO.* lOtS Colton Building, TOLEDO, 0 , 



BOOK OF PIANO TESTS 



Rf-M ehiA fccksk «jih| r-«l will 1: nftw ho^ ip tell 
a rwkIjh 

till- IN'Sl LfK fluid nboul Br-un-'l hoard, nation. 



ilsn&Wi'ty SI me . TUi h btmh ^i pLuiiui 
lilt fucLa about noun4t>oard, bctiflfl, 
eest of Wurid*. njf lt*l uj4hI in ^finln, IMW 



in di-t^-ci KHJliflJS |i. |.iari i nn-iJi i n ir . i-ts 
CWTl," W!k» bonk w dcjyf f 



etc. TlW New 
of ixi urJl 



, hi 

World myn : ' ' A book 

inti-r i- st evi-r.Liine rhoutd 
Jilcpt 



circular illiutnlirp trie hijr'h rr.Lio Winp 
M f p 

IrtVihL 

*ri’*t Piano Itoolc r#-* prepaid FHLE 



PLariea ICJvc: onlj,' pianos mo 

Srnd for this 



piano fvtorv. Mid Mving 

middlsm'ii * nnrfila fSs> 



■rfri i ^ r| „ a r 

m 

WING & SOB K ( Aw “ dWth stl 



rptlitY, NeW Ytfrk 




Let the Slide Rule Do Your Work — Do Your Work 

















Engineers. Electricians, Drafts- 
mtn, Superlnlf ruients* Man- 
agers, Master Mechanics, Esti- 
mators and Business Men: 

You r Time Is too valuable to 
wa.ite In solving problems or 
chocking over the work of 
others, The Rlc Un prison SI I de 
Rule will do it mechanically. 



One Of Lhe tuOsL valuable l I rumen Is ever offered to mankind is the Slide Rule- Not until the above rule wag designed 
did it become po^ible for a person of a limited education to learn lo ope rale U. Resides, the usual |irlce ba* been reduced 
oue-lial f. £LTicl the free instruction book is “written bo you can understand It. 1 ' 

This Slide Rule vvlH multiply, divide, solve proportion, ext raft l tliq sfjimre and cube roots, Jlnd the decimal enu 1 valent 
of Ttilinir fraction* or “ v Leo vem. ,T calculate inture.-t, juTcentage* In addition to above (lie rtiU* U direct reading for forty- 



four other nmhlcTt s, such a^ thv ifor^e Tower of Engines. Pumps, Hollers. Hells, Water Falls: sliie of motor lo run a pump; 

plsU' Of dujt f<vr VfcOtUllf 
ehsaiji! gw nttil imUcv nn 

thr- Iw printDil In redi »nd amj^veT is itiven direct. 



or »ent i luting, pturesitjute u record I ns wntlmeter L* "Blow” o r “Fnwt 

>hfet 



r.L'.lini U>-t ii ii il mLzih L-j-ittc. h lid ntffim main r«-o Hired; 

■-m b i umHK c i ream furom-y and dimnokirol cirrlem You nim[«!y idjirrthe key to the problem in | he key hole 
This rule Is m>' latent improved Upv now l»el riK hlftcnti o|ion thee market for the fleet 

t“ - . r, U w Lth ■qlj*tantjal cxMiket enu 

d WE 



time- 1 "See ewt lona| cut ' ourvbsl alLtit* iMJund with alum ijiuni. No Other like It. Und ml we. 

And Lhaiructioui kook. Stock uJutninum 11x1% inches with runner, tkeioa celluloid printed and poli>b.hd In two coloin und Wo^liuble 



GEO. W. RICHARDSON. 



Electric*] Engineer 4218.24th Place. CHICAGO. ILL. 
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P0PXJ1AH MECHANICS ADVERTISING SECTION 







“Avoid 

Blade Trouble” 

Ask for and insist upon 
getting 

STAR HACK 
SAW BLADES 

For Machine Use 12x^/a 

There are none better — Hone better tan be made 

STAR HACK SAW BLADES, the recognised "STAND- 
ARD" bv which Hack Saw !H Lades have been judged 
FOR OVER A QUARTER OF A CENTUR Y - 
Alt Dealers Keep Them. Send for Particulars 

23 Warren St. Millers Falls Co- New York 



Elbridge 

Aeronautic 

Motors 



Positively auto- 
matic in. operation. 
Guaranteed to run 
ten hours at 
1200 or more r, 
p. nri, without 
adjustment or 
attention, The result of 
yearsof careful e*pcri- 
undcr all conditions of flight. The light- 
est and most compact reliable mot or ever built. 

American Amateur Aviation,” a history of 191Q ama- 
teur achievements and our 1911 catafoe far si* cents. 

Elbridge Engine Co., {?o£B£M A ?: 



£ e u Building? 

Then let us send you copy of our new booklet PA- 7 
— which tells all about the proper method of 
finishing floors end interior woodwork , 



UNIVERSAL CABINET RfiStiS 

50 Drawers 3x3*2 inches inside: 2 Removable parti- 
tions, making ISO compartments. Perfect imitation An- 
tique Oak finish. Polished Krass Pulls and Card Hold- 
ers. £IL Sample Draw E'-r. 13c. A. F. & MFC. CO,. Trty. Ofo 

Be Sure of Your Boat by Building It Yourself 

BulS<E v*i3if rcwfl ho;'it from PIONEER PER- 
1-MiCT I’ R. AMI'S iiml PIONEP.R FE-ANS 
Save Omf 3 1 at ,lu*t rts •’-•hi 5 'le a* i-2-J. 
Every rib hent ."md filter] in our E.iclory, then 
frame knocked cfown atiri sliiuK' 1 '! to y-*u 
for re-4i-M*MnWlJig. Write jur ihc whole 
story in J-Eorjlt Form, f^nt J-'KliE for the 
Asking, showinjf how t-nsy ft Ls. 

M.LUtiaiS jiol SHilltifaction guaranteed. 

PIONEER BOAT & PATTERN CG.. Wharl 33, BAY CITY, MICH, 



Johnson’s Wood Dye 



makes inexpensive soft woods just ns 
artistic and beautiful as hard woods, 
Tell us the kind of woods you will 
use and we will mail you panels of 
those uioods artistically finished- 
together with aur 25 cent booklet — 
all fret and postpaid. 

S, C Johnson & Son, Racine, Wis, 

The Wood Finishing Authorities 



to- 

•mr 
IMS W 
and !Wt 
Hill ?St 

6 * fua 





Hie Best Motor Boat 



Is the one that has a 
motor exactly 
to the hull, Ellbrk 
rine Engines have made 
good in every type of 
hull. They have proven re- 
liable, strong, economical. 

Our range of siaes and styles 
is so varied that we can furnish 
you the motor exactly suited 
to your needs. 

Our 1911 Catalogue yives de- 
tailed information . It's 

ELBRIDGE EN 

62 Culver Road* Rochet 




I 



“They ma.de me an 

expert chauffeur [n a few 
weeks' time (right in my 
own home). The model 
they give free to every 
student and their easy 
lessons made it a cinch for me to learn.' 1 We'll do 
the«unufor j^u. We gi ve our graduates addresses 
to parties requiring chauffeurs and wait till they're 
located for on«-lhird the coit of the count. Small 
down payment starts you. Free sample of lessons, 
letters comp] i meriting our method, etc. Road I euaiu. 
Let us prepare you for the job* that get the money. 



Earn $3 5 s ? A Week 

BUFFALO GRADUATE 




BUFFALO AUTOMOBILE SCHOOL 

3S1 Edward Bld„. BUFFALO, N. Y. 



✓ 



Does Y«ur Razor Pull? X 1 " h Z X! 

9thiii|wn atL itiuktih flat blade*, *#ch Including premium. tYriims twice 
for spcdal offer. GUARANTEE SHARPENING CO-. (M P. S|J. CHICAGO 



VELVET— The Smoothest Tobacco— % Oc 

f If 1 A DC ftnrti maker io nmnkiT, by mat], nt whofe^uife price. 

LIU ScjsJ for LLiJikiK. La Radarea Cuban fa:lD!> . Uu. t. Sjd & I . , hi . ¥. C, 




A Glycerine Pumice Soap 



“CLEANS LIKE A FLASH” 




Send for Our Free 
Vibrator Book fiTtS 

Otubsi Electric VLbrntcir. THL* Vlbcm-er i'-a 
h bittg tnarhiikH which (he hJood to 

iLchln^ pmrt of t h<' binly to do jr^ work, 

*., miuchine rub* much bf miJ nimh 
fii’t-i T- Ilian the bftEHl*. YVfiif Ic^rbv BUl*l« UTO 
giving n fuw r|o*i‘y, nibs, the W|iih« Orpw Vi- 
bratnr eIvpm several HiouBtind. 8 end today for 
he Ftm iibralfrflMi. It m&y mrnn tip-ibb o- i oil 

i indslrom -Smith Co. ,253 LaSalEe Si-, Vi'-v Chicago 



(E NT ABLIS H E D 1642? 

Reed & Sons Pianos 

Highest Award World's Columbian Exposition 

Now Sold Direct to You from Factory 

8n PAYS' l ‘KKK TK I A L 1 N Y01TR HOME. Take you rnwn time 
to jmy, No 1 1 a v men l i it aitvs-tiLiO mftlLM, For fn-t- Ik H ik m Ld (v*h 

REED & SONS PIANO MFG- CO. 

Dept. IT Cor. Jackwn U]vd and Wnfcth Av f . CHICAGO 



t Vi Ulian x i_rU AVf OL^liV^ 



1.1M a 



L. C. Smith & Bros. Typewriter 

(BALLBEARING, LONG-WEARING) 



Ball-bearing carriage, quickest in operation with much less tension* 

Ball-bearing typebars, in full action from the very beginning of the key-stroke — top 
speed at a touch, without a push to start it. 

Ball-bearing shift, one-third ordinary shift-key pressure — carriage not lifted to write capitals. 

With a printing process that is ball-bearing from start to finish, the user of an 
L. C. Smith & Bros. Typewriter is positively assured of the quickest, easiest opera- 
tion and the most perfect rapid work it is possible for a typewriter to produce. 



Bnnchct in all 
ttT|f dim. 



Ask for free * * Book of the 7ypctyrifcr. ” 

U C. SMITH & BROS. TYPEWRITER CO. fiSSfcS £?£ u'V'sTE 




Typebar 



Shift- hey 



It cost £40,000,000 to run the whole Federal Govern* 
irarrit for the year 1800. Now “travel expenses” n( offi- 
cials total $12,000,000 for a year. The nation's growth 
is thus strikingly illustrated. — Brooklyn Eagle, 


\.4|t , g' Wt Oltbttllt th« hit 25c iFitrbH bwk, ia Ihi twuntrr. 

Jtfljll+t+rtl l\ r! Tt ¥m,r suoMif refurdod It tdie** b«fc* a re Qdt tits 
i- i 1 l !, r l izt il ere.arealjTaLufl for‘Uiftmc,n*y yciij riii,»tre^p, ' How 
A **** u i*Uk*l Wmletid instrument* rl by 20 wi miens or, 

pert*, 9B p*ffea, 7S illuntPHti^fls. ” Wiretn-A* T*l«- 
plWHl*-. by H. Grrtidbnrk. 30 part* ,CT |tliiPtpp(U>iu. ’ 1 C©H$rrueHwi Of Induction 
rr»n#f errner? by H ,w. Ettur, UK) pitrea. 72 il 1 uutralmii. 1 ’ Winlmi 
H ku-l.iH 1 1 1 Ov iXHjtes. 1 61 ill ut< Enilioni . ]&ach book mailed for this four for 31, 

MODERN ELECTRICS PUBLICATION, III Fulton Si.. N. Y. CITY, 






/ , fj f , T 1.00 strents — satosnoea — managers 

r'w m 1 / / / / m w ®tited Ftom #so & weete to 
wjr mi / f / i m a year. Mclxoupfo, 0.. made f Iftft In 
¥ s M i f 9 i i i >>nt* TT«ek f K. J. Dirr, Mich. r r lt'Utdd 

L 3 t / i / # / #'J2,5ll In one day. Needed in every 
homo, office, f metoTy . pvblir tjuil^LpigN tUirl 
by ,1,1.4 to nnd motor bout owners. A Wcill- 
derfnl New Fire KxtlnffuLffher. L>ed 
th" H 0owrR,niil,lt Write Quick. Try for 

WMjwjTf UNITED MFC. CO.. 1577 Mill St., LEIFSIC, 0. 

r.I'/SJir/ Mmm l-.r, f,r L.ip.lc. , apitJ.l il.OOU.WO.M 




ftgHi?? BATH TUB 

/"Coats but little Etna will last for 
Weight only 15 pounds* 
Jr Requires but little water, and no 
• In” plumbing necessary* Folds into 

snutl] roll and no more trouble to carry than a valise, 
K n Joy the delights of a full length bath In your pri- 
vate room. Far superior to n. tin tub* Write for 
description and special offar to agents. ROBINSON MFSL 
CO., 654 Jitftrsea An,, Toledo, Ohio, Wfrs TurkJth Bith Catlniti, 




Geigsler Tubes 



We carry th* inost cuisipk'tp .L^sijj-inn-fit 
OLuier Tu bes. and PtJwr Ehdricitl TuM 
die U. S. Our ptic^ are Uiwr* than any one Prtiiii|j4 shipments guaranteed, 

ymi have a spark CbU. you canntrt afford Id l* without one ul these tuhesaalhc «ynJer- 
Cu I tolars and be^mhuJ effects oi same will give you mote plc^it ol yHiurtuil thait 
anyth lug rke, Iul« phin £flc ; with AuArKteitl liiiiiid XJC. fi 1 tube plain 3Sc ; wi^h 



RMOTPKCltt L[i|uict 54k- Ms.il Mtr-iHfc padi luU?. Se-ntl IwEiV 4* iui Out great IWS pope Ffctli i 

THt fLECTRL IWDflflKG Cf- 23 Ja FiUmSI, 



i nntaisi-n? 4UQ i IhintiMtiiviK. Mrs [.iisttls ,wwm« L 



rytlupeflm 



■nTTfl* 



E v r v [ h«n g for ihe Ksiptfimentet' 
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POPULAR MECHANICS ADVERTISING SECTION 




GET THE NEW 1911 BOOK OF 

Scripps Motors 



Yuil should h&YC lliii new 1911 
Ofatwof ScTijups Momrs. 1 1 
ttl Is Imw tli c^-e J.3HnnLS m.irinc 
engine^ arti made, and why 

they arc preferred by experi- 

ei'if:r.:d TTlOlOf boil owners in 

cvtry part p[ the world. 

Scripr* Motors arc not the cbeapfiS-t in first tout, but ihdr 
owners art Constantly writing 1 us of ilie'tr freedom from 
Frrwir bills and the troubles thnt dsiiidSy gn with the dnsip 
motor. There ts mi real economy in .1 moior that if; con- 
tifmaily r.iuaiiag expense and vexations. delay. 

There h line same saiistajction in owning - n bcrlpps Motor 
that there ia ill nwiun^t it lht>n>ti;libr(4 hn-rse nr dojET. You 
know it comes fm-rn a pood family tli.1t lus iierer lailtd to 
show it* true worth when tint to the test. 

All Scripps Motors are of tin- Imir cycle type, and ranpc in 
power from 4 to 1" 1 II. t\_ «rtr to six eyHmU'fs, Be swe to 
pet Oilrcaulop before you select your Engine for the season 

SCRIPPS MOTOR COMPANY 



650 Lincoln 
Avenue 



DETROIT, 

WCMIGAN 





Cheapest, safest, simplest power for bam work, house 
work, mill work, dairy work, electric light plants, etc. 
Guaranteed for 10 years. Free trial, Write for catalog. 

ELLIS ENGINE CD,, 39 Mulleti Street, Detroit, Mich. 



Mullins Steel Motor Boats 

Kaive art eqiiih €u'l atnlt or 
^,ini. Pli hi lien's - pruol. in'itiie- 
Ies*. in price, too. 

CmnpMe line '■! R*w Bu.ifs.. 
Hunling and KBIieil^ Bdur* and 

Marine liafi^cirti. ‘SVrife lor 
fiutsi Hurt BriL-t t-Vct pfitflet.1 
b'ree- pos paid. 

Thfl W. H. Mullins Co., 151 Franklin St., Salem, Ohio 




We have for sate ft limited number of 
complete files of 

Popular Mechanics for 1909 

These consist of the 12 issues of the magazine 
and a complete index suitable for binding. 

Price $ 1.25 postpaid. 

POPULAR MECHANICS. 316 W, Washington St., Chicago 



Two Excellent Books for Those Who 
Like to Make Things 

Amateur Mechanics Nos. 1 and 2 

PRICE 2S CENTS EACH POSTPAID 

Popular Mechanics Book Department J,! w cSicAf!S™ St 



READ THIS WONDERFUL STORY 



128 Pages, 
Bound In Cloth. 
Dlustrated. 



HEAT 




By J. GORDON OGDEN, Pft.D., Prufessor ol Physics, Filth Ave. High School, Pillsburg 



Thoroughly Understandable — Instructive — Immensely Interesting 



This book consists of a series of articles, each complete in itself, 
yet all pertaining to heat and its relation to modern mechanics. 

F EW people realize that fire is the most remarkable and valuable discovery ever made by man. 
Prior to this, man was brother to the brute, but with the coming of fire, came all the won- 
derful development that has enabled man to assort and defend his claim as lord of creation. 
We are only in the infancy of high temperature development, yet read of the harnessing of 
intense heat to the wheels of progress; the contrivances whereby we are able to emulate the 
volcano in our laboratories so far as heat is concerned and weld steel rails in the street where 
they lie; the discovery of uses of rare metals in industrial lines by aid of heat. Investigation of 
the realm of Jow temperatures also discloses some wonderful facts. All these, and many other 
phases of this interesting subject arc treated as shown by the following list of chapters : 

1— Nature of Heat and How ]t Is Measured. 2— How Low Temperatures Are Produced. 3— Some Effects of Low 
Temperature Upon Mairer, 4 — The prgtlueMon arid Uses of High Temperature. 5 — High Temperatures and the 
Rare Metals, fr— How Heat T ravels. 7— How Heat is Measured. £ — Expansion and Contraction. &-^Energy and 
Fuels. 10 — The Manufacture oi Artificial Ice. 11— Steam Boilers and Engines. 

Popular Mechanics Book Dept,318W- Washington Street, Chicago 
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Self -Registering 
Wire Gauge 




( Illustration Full Size) 



An accurate, quick 
reading wire gauge. 
Will register instantly 
the B, & S* standard 
size of any wire from 
Nos, 0000 to 18 in- 
clusive, Made of 
hardened finished 
steel. Can be earned 
on the key ring or 
small safety chain or 
in the vest pocket. 



PRICE 

25 Cents 



Send for Catalog 24 P 



Manhattan Electrical Supply Co. 

NEW YORK CHICAGO 

17 Park Place 1 12-1 1 4 South Fifth Ave. 

WATCH THE REFRIGERATOR -Watch llic 77 - 
fr iterator. Not for thieves, but for something worse 

than thieves — genus. It is stated by eminent authority 
that probably more disease is traceable to The family 
refrigerator than fo any other source. This same au- 
thority savs; “Scald your refrigerator every day and 
keep old food out of it. Don't iet anything of this sort 
accumulate with the idea of having it by matting mem- 
bers of the family eat it when their appetites for the 
thing returns. Oh] food, if eaten is worse than wasted." 
Then the sa me authority points out the necessity for 

r* g ri /'v rn t /~i goods for every ho ny . \vJrhn 

r . 1 - r A ■ g iX ■ m. ^ hradqu^tters for Dynamos, Motors, 

l : dns, Toys, Railways, IJjttertM. Relti . 
Belts, PunfkeL Tfelsph*fies r HmiW Li slaln-sr Plants. Honks, ]F El’s rlfu- 

trie *•(! have it. LlnderteEl all. Fortune Jur agents. Hsu Catalogue * (cnfi, 

OHIO ELECTRIC WORKS, CLEVELAND, OHIO 



BRANDES 



WIRELESS RECEIVERS 

Don't tail to b6iu! Stamp to Dept. 
M for our m-w paniphluf^ Klvlrur 
full description of our W uelew 
Receivers from 91.50 Cfteti to 9 1 3*00 a 

E. mtANl>Kfi So. I 1 I ltromlwny, NEW YORK 



BIG 



200-p ELECTRICAL and 

WIRELESS CAT ALOG Mailed lor 6c Stamps 

wtiich may be deducted from first ntder. Ls»rgc« and 
inchSt ankiicEJecuif^l Catalog Publliiicd. 6# pigei 
WIRHl.ESSrastrutiientsl-.tr cnnunieroal a nd eiperdtnpnbil use. IS pajes 
Motors ami Dynamos ol nil sizes-, -Jfl paiTrs Miniature Tr-dpo an-d Impnrted 
lilecwhal TOYS, 24 miffs Teleuraph t Bstrunmtls. 41 pagi-s ESed rfr.il 
Ncvejtiea, etc, 34 |Ki-|pes guiirraL Electrical Supplies, 

J. J. DUCK* 424-6 St Clair Street, TOLEDO, OHIO 




Borns OWN TOTMAKffil 

GREATEST BOYS BOOK EVER WRfTTEN, 

TdlU few to mtrt* f) STEAM £*5J«E ORFfcA WiWJM LL. 

Mittflsem. Eticrwc teuouph teuphowc HacicuNTjM,' 
QLHTi or fHTtr Ril'd RrTfTS flALLQCTrt. TOTS. VYA0CHS, 
(tows AKd ARROWS. SUITS. ANIMAL TRAITS. fL | 

OVER 200 PICTURES THIS BOOK 
•a* CATALOGUE ONDf/O^ POSTPAID. 
LLLCTRIC FUN MAKERS 

Dept . 1 KLWANEE. ILL M 









Bargain Prices on New and 
Used Electrical Machinery 



Electrical railways, tracks, switches, *™ 1W 
ears, dynamos, motors, dynamo Casting 
engine castinga, everything for the yoirn 
trician. Send for our complete catalog *’U.' F 

The Carlisle & Finch Co. 

262 E. Oil tern Ave* Cincinnati, Ohio 



you need. 



^ e Buy, Sell, Rent, Ttade and 
[Repair Electrical Machinery. 
Our Stocks are Large, Prices 
Low and our Used Machin- 
ery is as Good as New. 
Write for Bargain Booklet 
Number Twenty. Tell us 
what you have and what 
can interest you. 



For POWER or LIGHTING 

Whether large or small. Alternating or 
Direct Current, we do or will build tbe 
Switchboard that meets your requirements, 

Ask for Switchboard 
Bulletin Number Twenty-two. | 



It 



gives prices. 



W< do not handle noveltiec or toys* 

The F. BISSELL. COMPANY 

226-230 Huron St. TOLEDO, OHIO 



SECONDARY “UNITS** FOR WIRELESS 

INDUCTION COH-5 AND TRANSFORMERS; THESE UMB 
COST BUT LITTLE MORE THAN WIRE AI-ONl- SI N 1 1 > 
CENT STAMP FOR WIRELESS CATALOGUE. 

II3HM>I1 & Mi infer Ilrclrk Cl)., 429 Il-e.il r burn Slrftl. ChlCagn 



T3ir inHjsi wnn-Hrrtul and tasd- 
nniLnsf ?■: i-cntifi-c study ol thea**. 
E'fry Btiy. Girl nnd Grown- 
up should kno>v al.rtui it. The 
■tew “VOLTAMP ELEC- 
TRICAL PRODUCTS"— our 
112 Pa** Caiiloc unw ren rl jf- flv mwl wmplrtc And interestEnz boot 
ever issued— ts lull of illustairiona and ikfcriptious ol ih-e latcM Yokamp. 
Electrical Novelties — Mcrturt, Uynairios, Toys, Muehla* MurleLs. Tele- 
jeraph iimd " Wir^^1esa ,,,, J'nslnj'mriiLv KulimkoTn Ciuilft, Spark Cu-iis, 
Ceissler Tubes. SwEeIik. Mfirn. Lamps. 1- : .islkli it Ins, tniuforineis. 
Tools, e'-i. Th r irre iievi line of Miniature Electric Railway* cYtf 
shown. Ideal Ctoftfiiws Gilts, Prices cafiMiteatlj 1 Itw, 




Send lor this Cjtalojr — 6 tents iq. siuiiips 
or Coin, which will he reEunrtr-ft nn hr-, t 



Order dE 5(1 «nti Ot 
anSwened. 



over. No posuls 




VOLTAMP ELECTRIC MFC. CO., Vo Its nip Bit,, Baltimore. Md 





/ No Deposit! Send No Money! 
5 Days' Free Trial! Onr Risk! 



Not Imitations 

A marvelously reconstructed gem — 
the greatest triumph ot the electric 
furnace. Looks like a diamond — 
■A wears like a diamond — wdl ait glass 
; — stands filing, fire and acid tests 

HjK like a diamond — guaranteed to 
contain no glass, Remoh Gems 
fmT have no paste, foil or artificial back- 
^ ing^ their brilliancy is guaranteed 
forever. One ■ thirtieth the cost of a 
diamond. These remarkable rems are 
sec only in 14 Karat Solid Gold Mountings. 
Sent on approval — your money cheerfully 
refunded if not perfectly satisfactory. It 
will be well worth your while to get our 
De ■ Luxe Jewel Book — yours for the 
asking. Cut out and mail the coupon 
jj below — or write a postal. Address 

Remoh Jewelry Co. 

| A N. Broadway, St. Loots, Ho. Jj/l 



Yon can. hn?u the fankouR No, 3 
Oliver in your own home or u-iticu, on 

ioo eon write on it In. JO 

It writer 1 n flight- V on ata # very letter 
and wordna you write It, 

"The simple typewriter that never wears nut? 1 * 

Tm can or« it 5 dayer Witiimit ptv-infuH a rtnl ! 

Tlioii— if you. wnnt to keep It — fu-nd ua $5.00 — mid $5.00 a 
roorn.li nnr.1L von have paid S^.QO— which is one- hail tbu cut 
a log prk-0 IS] 00. Of, 1 ) . 

’iiou nave the other 530 001 

No need - n mv— to spend money renting! 

Onr wonderful plan hiis eroated a vast army of new type- 
*ri ter tisc-rs. 

The tmiversjjl use of typewriters ih at hand] 

Our booklet wll] bo r revelation to yon] 

Write— "Stun! ltl ,J — on a bOatal Card — leftd pencil will do. 
Jt 1 h FREE. {371 

Typewriter* Distribaiitajt SyodicAK, 155 A U N, Stit* Street, Chicago 



black VULCAN stylo; 

Moderate priced, eauy writing pens that nivo witiBiuctiurii 
unenual ed for rapid writing and ruling. 



Remolt ^ 
Jewelry Co., ' 
r Broadway, St. Louis, Mo. 

Send your De-Luxe Jewel Boot. 



• 1.00 PiJstpnliL Two Sizes, 4 V anti 
AGENTS WANTED, Extra ftlte, 8 inches IB LA CX ONLY ) $ 1.25 

J, C. ULLRICH & CCL, 27 Thames St, NEW YORK 

Manufacturers of Stylo and Fountain Pens 



_ M Sign 
And 

~ Mail This 
Coupon Today 



Address 



Get an Oliver Typewrtlcr lor I 7 c a Day! 

Write at anew* for the mo#Lhtarn3 otf^r Over made an a high grade, 
brand new typewriter, Let your pennies, pay for the splendid New 
Model Oliver No. 5- Thousands ere buying on this convenient 
plan. See 1 the nearest Oliver agent or nddrCM 

THE OLIVER TVPE WRITER CO., 107 Type writer BitLiaiUg. CIIICjIOO 



sunning the bread box every day. These arc things 
which the unthinking may believe to be of minor im- 
portance., hut it i& just these little things that exact 
their toll in sickness and death from the family every 
year. M any a case oi poisoning, or ill -health and slow 
death can he traced to a neglected refrigerator or bread 
box. — Hartford Post,. 



LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 

It u 4 meh size, aO^+tHb 3 angles. Lowest retail price, 

25 cants . Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING'S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 

tor design) era, Architects, tm fib -eel's and students— com- 
pact, durable and convenient. Spaulding's Carrying 
Cases are made light and strong. They provide well 
arranged compartments, including space fur drawing 



A]] ilw Standard Machines HOUJ fir K&NTKII AFT- 
WHERE nl if lit % JTK’R'S PRICES, alleging HESTAb 
mi AFPLT OF I'UJfE. Shipped T-v i t t L privilege oi 

.tmnSEiun. Write far Eiiu'.tmtcri Ciilaln^ l.r 

11 PEW KITES EHpOKIL'M. OS-fM Lake BL, CUIFAtiO 



Easy to product quickly read -working' 
plvtl. The llbgtfpl] makes in ex- 
pert 4f x novice. [nvalanhlo to in. 
L veuttils fcn<t dedifnvn* . HmXl* f*f 

ft M j h. any draftsman . Cc-lJulaid ficS 

Inch**, Postpaid Hie with im- 
r S| r-lr illimtraied iniftnictinni,, 2c 

I JL Bt tftiunpa p«fip(cd. S*rid twtky. 
THE ISOGRAPH CD. 

^EgSafl 14 $ E. 23 d SI , NEW TOM CITY 



Geisha Diamonds 



KNIFE 

BALL-BEARING 

DRAWER ROLL 



TH* UtlKT MTRKTlFlC DISCOVER* 

Ji right, atrerkliuE been ti fill. Fdr brilEmno* 
they equal thi l - nume, stsin Unp all tint anq 

E .) t. / U- ex peri a, Onw Tweiuicth the oi r^' 
ent free with pnvjlftRO of i nation. 

For pnrticiilttn, r-rL-t'c-. eto , addreea 

THE St, QELSOa MF0. 4 IMPT. UL 

D»pt 1 J, 617 Jackson bivd Chiengo. Ill 



Send IQc for Sample 
■ 25 £T£va. PMadplphia, Pa, 



KMPE MFG. CO 



ffemohGems 



TYPEWRITERS 



1 



J 



4 



\ 



4 




Our Renowned Double Combination 



Size 2 in. Object Glass, Length 63 in. 

Prof. Tlieks. of Word uml Works Atmanae. 
aay* they j- re f&r siiiierior to others he h 4 M 
einuiiinfd tit tvioe the u-rira. 








When out VACl'tVSt CAP is use?:.! 
a IVw 1 1 l L it Lh E disLlf. We iiri-ej't 
no juiy instil you tm?*i trk;il fcfie 
(Vp 6U dcqa? nod Uru naI ix {ifl-iL 
TIip Vacuum f’tt]. tfi an Ai,)'tiAiiL , tp 
that dtann tt )4 Him uj the H.iir 
lin-sOtii a tsil ft tit In tlMlth}' 

cmj*of hair It h.1oiw UnndftlU, 
»li>|is t Li<’ hnir fr<im Pal I Liii.- out 
Bou^li I by Dw'lors mid men who 
kn -w that it in the onl L HATH (iltOfl RH known to 

fti-ietioo- No Druirx 1‘drd Write for apitiLcutioit bluuk 4 Lcsti- 
luonifti« r and hooldtt on " 11 At it," ut-at aeftlrd i» |d»iu 
uu U'h:i p-tj, i'RHl* 

THE MODERN VACUUM CAP CO. 

S. 539 BARCLAY. DENVER. COLD, 



OVER 

$400 

M.de 

in One 
Day 

Operating 

the 



CIRCUNG-WAVE AMUSEMENT DEVICE Read this 

AnnitiiR* -A I’.uinTi: A I Eufwrtqn. IniT *wny hn^l( f rori ji(? fl*f» («t la 

{SSO.EH in six injure' run. A b Omwf urdavill t r Lad., w* hijtE a£4ti2 day, 

BOOilEIt UK03 

IF BOOHER BROS. DID THIS, WHY CAN'T YOU 1 

Let m tell you all about this nsnrvclouB CIRCLING WAVE, 
and itis wo lid v rf 0 J UiOftey-makins power. AiUlrass, 

kmma Si CHINN, 34 Hill SL Seville* Erie C NX* UX A 



WHY ORANGE BLOSSOMS ? — Why does the bride 
wear orange blossoms, rather than any other flower? 

Iti the language of dowers, the significance of the 
Orange bloasom is "Your purity is equal to your loveli- 
ness/' The orange stands for abundance; it figures in 
the old mythologies where Gaea, goddess of earth, is 
represented as bringing boughs bearing golden apples 
as her gift at the wedding of Juno and Jupiter. 

The most commonly accepted legend as to the associa- 



Send To-day for the Free Mei&ter 

PiartA catalog. We will send any piano contained in 
A ictiJAJ the book direct to your home without charge 
on thirty days' free trial. If it pleases you, you may pay 
for it on terms as low a$ $1,00 a week. 

No Cash Payments Down 3li?£2t We Pay the Freight 

It otliMchil rfi ten-rnr bum rant? with cacti instrument 

THE MEI5TER PIANO CO« X 

R<3TH$Cmcn & Company. Sole Owners. CHICAGO, ILL. 



Machinists, Ironworkers, Molders, 
Painters, Printers, Shoemakers, 
Miners and All Mechanics 

If you come in contact with mechanics, 
we want you for our agent to earn 
extra money while at work* To live, 
energetic, conscientious workers we offer 
a proposition that simply coins money 
and establishes a permanent, ever- 
growing business* If you are awake to 
your opportunities* Address 

HASTINGS & MILLER 



Our Big Special 

Band Catalog 

It is the greatest band catalog in the world- 
Everybody interested in bands or in brass band 
music should have a copy of this great catalog* 

It is the most complete encyclopedia of brass band 
information ever published* We will send* it to 
you, postpaid, free, just as soon as you send us your 
name and address. At the same time we will send 
that extremely popular little book entitled— 

free* 



you mat extremely 

“The Tale of Two Te 



owns 



Lyon & Healy 



Here i* 

GfUtnit 
Catalog LD 
World 

Learn to play a band instrument Join a brass band. Organize a brass band yourself, We give all 
inside pointers and more assistance than you ever expected. Our expert information on organizing 
and equipping bands, and making them earn money, is free to you. 

A I OFFFRQ For a limited time we are making 
MA; w V/r r LIVO very special offers on all band instru- 

ments listed in our great catalog* Full band equipment or single instruments 
— on easy payments* Terms as low as IS cent* per day* Select the highest 
quality instrument if you prefer on these very liberal easy payment terms. 

When you send your name and address we send you our great band catalog and the very 
interesting book, " The Tale of Two Towns " and valuable little booklet— How an Amateur Band Can Make Money. ” 
We will send you a copy of Lyon &. He^Ey Band Herald, also free, and a copy of drum major's tactics, constitution and 
by-laws, etc. Allot these valuable books sent you, postpaid, f ree just as soon as you send us your name and address. 

TVrife today ffdt full benefit of special offers 

LYON & HEALY, 19-88 E. Adams Street, CHICAGO, ILL. 



Please Mention Papular Mechanics 



The Clock That Runs Itself 




IMPERIAL 

CLOCKS 

Of Quality 

For the Home, Office, 
Store* Factory . or School 

Our docks are run by 
. fry Cell Bat Leiies. They 
- quire no winding but run 
themselves. They have no 
m ' rings, complicated pants 
■ mechanism to get out of 
order. 

They arc thoroughly de- 
pendable time keeper* 
at keep ColutaJltly tick- 
ing off the [fiimitci and 
hour* with accuracy. ■ 

The Design and Finish 
^ if the Cases make them 
pleasant to look upon, while 
the high grade of Material 
r=.ri.d Workmanship hj a 
guarantee of service of the 
highest quality. 

We guarantee, satisfaction 

Prices range from $ 10+00 
to $ 60.00 

Shipped Culnvilftfl liltd Keurlv 
to Run, SyBctiFTWiised Sytscircs 
fr.f Jjr3i(Hjts , Factories, rlc.. a 
Specialty. WtiIc Hi JW lurtbcr 

IS— Price $24 DO i filurnuUon. 



^ Dial is'lnchr* l7 *“ b “ IMPERIAL CLOCK CO. 

1 « SU-nH-Mi* 




Your Picture in a Postal Card 

in one: minute 

The pictures are (lertlppcd. toned elbaI finisher! 
In a single devctap^Fif’ *vlli(itpn. No esfHtrienLe Ea 
occesiia r v. Price oi machines J?,^0 Add $15-00 — 
dxy.al.Lrs dnolkilfif our fldch Lucs tent iree. We 
nn? filio hit i IqL.irlcr-. tui aupp i its Idl all ILilmnc 
pi-: ture piwhiiies- 

AMERICAN MINUTE PHOTO COMPANY 
Ul-mi. U, W, 12th St., Chicago. Illinois 

Trie lArfft'Ht manufacturerii and diwEribubcTij of vrinuh- 
pn-nrr* raisum^ uml mppli** woirtd. 





trough 
iin« 
Com- 

iif brakes, me lr drills, etc- 1 

T'ora i'.'f 1,000 sh:d; (del hortij SOct. Prariical Inf imall game. 
27 inched )• ng. Walnut SLupk. Ni-rltrL barrel, Tuke done. SqM 
by JmltH ovofj'wlierc. J f jo«r dealer <Ici« uot carry it, writo q*. 
Sr- □ t ii refmLd e-a rt cif Bodfcf M-tfUnUiinfl OB reedfil of $3-1*0- Faedko 
Coast and Pareels Po* t Cbuntrie* id. Ciirulw tree. 

Benjamin lirBifleS Mfg. Co., zm map Bldg., St. hull. m B ^ 




IMPORTED 
boa FRANCE 

SEE THEM BEFORE PAYING! 

Tbtwte gema ei nft chemical wliito Sfltwhl r(*o 
— LOOS like DLtnssdl. Stand hc id and 
diamond teats. So hard they ear'IEy 
(n-Nitc-h a file and. will cat ^lass. Brilliancy gu&r- 
nniBod £5 ^ears. All mounter] In 1-ily tolifl gfrld 
diamond mountlngi,. Will nftiul you nny ni^ierlriri, i-lnor atari for 
fianii nation— all charts prepaid— no money In advance. Writ* 
oday for free! HaMrated booklet, g-peclul prices and rina measure. 



WHITE VALLEY GEM CO.. M I G Saks Bldg.. Indianapolis, tad. 




r THE broiling, sizzling r 

^ sun of summer’s hot- £ 
test day cannot wilt a 

Litholin Waterproofed 
Linen Collar 

As fl«h footing when yow quil wntk *T night, M 
when you it Art in ihe nu>rnir>f. Cool ami flexible. 
Launder wLlh a damp doth. 

The mot collet' will serve for work or play, day 
etecT day. Litholin tt die lame cellar ytu have 
always wofn-an^ waterpraafe.iL 

At uour dealer’}, or by malt on receipt of price. 
Write for booklet. 

Collars Cuffs 

25c each 50c a pair 

^ Jr The Fiberloid Co* ' 

/ff J 7 & 3 Waver]yPlace*N.Y, ^ 



i 



I 



tiun of the orange blossom and the bride is that an 
African king gave to a King of Spain an orange tree 
which was $o highly prized by the king: that the gardener 
in charge of the royal gardens was forbidden to permit 
seed or scion to be taken therefrom under pain of 
death. Once, however, he listened to the pleadings of 
his youngest daughter for a spray of the exquisite flowers, 
which she placed in her hair. An ambassador of another f 
nation who had coveted the beautiful tne, offered her & 
generous turn for it, She was betrothed lo a young man 




$15. to $35. 



PER DAY IN MINUTE 
PHOTOGRAPHY 



WE CAN PROVE IT* Our Ho. 4 

Ferrotype machine takes three sines of 

E ictureSj on plates 2Vfct3!^— 11*4x2% and 
uLtons. It is also reversible. Send for 

Our Descriptive Catalog- It tells all 
about it, Han't delay. It means your fu lure. 
NEW YORK FERROTYPE CO., ftst+72 

ltd- ] Ji ! .iii, , v 51 NEW YORK, v. a* A. 







$5.50 THIS OUTFIT 

Mnl|« 5- i -> , 00 a d«j wii h ijor TA E I ijirii’K ‘ ! +cbin? which Eakng 
*r«iJ Jkni-Hlwe inw.i? m«rw,t*» o (HiLiate ■■t l+ultan 
pirLuri? in a POSTAL CAlUl (ir tUM.aW.lH 
wtuch i'.lt eji yiMj li-.* irimji rant i.nit ar! la 
fn*m 10 IB c^ntu fact, Sr" PuFk Itwiltt. 

Nd Exvtrrirnrr Hfrcatf iLty. The Sen L m'mey 
fl/iCUr whon-VKh frtni'Hn ttHublo F»kr». 

Lilrhv.i 1 ), C r.vnntintip, ■ ! ■ jrwr 

I" , m ■ : I- ill iluti you iji 

bwiih^tut. 

Wf. fa FflEE catalog d« Bribing our nadilan. 

INT£kflflT]0fiAL HtTAL & FERROTYPE CO- 

IMOBhr-LiHA-mn hfftTAKi.LicriKH 1SBI 

Diti- B, 1112-64 Blue Island Ate , SHICAL-G, ILL. 








Operating )' Daydark Photo Post Card Machine. Three photo postal 
cards of any object made aod delivered on the spot in ten minutes. 

No experience required— no dark room necessary. All work done in 
the machine in open day. KstfthlEwh a profitable business at home by opening a 
Duydark Postal Purltpr. Bi<r money maker tm the wtren't, at fairs, etc. Send at 
once for free riit*|o£3in<] sample I’ohL i airci showing the fine work the machine does. 

DAYDARK SPECIALTY CO. 212 1 Cass Ave., St, Louie, Mo. 







cici^fBJU mmm w 
' °j WKEl: 53P ^ j 

iururo WtiP- jw*jg> .tfto appi.uf* „ 

!iamicErr Miwan bbxkkiit Harsdcnr AS*'- 

*^£WHT5 (r* O'tNAMO PGMv ' 

PjJtrTF:-, -r lJ:: - - HEAP >TS W i I 

*"^3 Rl N r " WAFT 5 '-- ^n,-- IJGM 

FCt ^W fWf l&i* SJU1AV .V‘. 



Here is the 
Standard Reference 
Work on Electricity 

anti we wan; you lo examine Et absolute! v free of charge 
[ n your on-d home or office, Kead qu r Liberal Selling Plan 
it tells hour we will send you the great kin- volume 

CYCLOPEDIA OF 

iptfed Electricity 



upon receipt of the coupon and allow you to examine it free off charge. 

We hare confldenoe In tMagrWat cyclopedia; »re know that it 3* the reliuMe nuthorlty 
On electricity. It in Compiled from the instruction papar* of the American Hchqo] of Oor- 
retpoudence. written, hr thirty ot the world's ereatCMt electrical eirarU- W* want you. to 
bndureO put claims and for this reason, we make you tbla free offer. 

If you want to be ftn eilJOrt — nn authority on every thins electrical, yon need ft wort that 
Covers every phase of electrical engineering — a work that will toll you what yon want to 
know in plain ongliah and in simple technical Terms and formulas. That 1 b junt what yon 
have in thin cyclopedia. Th®W book* cover every branch of electricity t b o rn ugh I* ei- 
hauativelr. from the elementB of electricity to the (Idlpi and construction of ttower and 
central station a Hoad ‘ h Important BnbjontS Covered," nnd then mail the coupon The 
sir volume* contain 2,8fW page*, 7ll0 inches in aicoE ’i,CUM) npecial Illustrations, photv- 



grnphfc pi ii I e«, i!lusmmf| tables, etc., beautifully hound in heir morocco ; titlen ttaiupod 
In 23-karat gold. 



This is Our liberal Selling Plan* 



opfrdia 

Applied Elec- 
txicity (« Are tfu*' 



yno do not nee your way clear to keen them, notify us and we will send lor them at oar 
eipenae. Spud the contort today. 

IMPORTANT SUBJECTS COVERED 



Type* of Hyrtiinn* gad Matcjrt; Elcvainr*; Direct -Current MiJinn ; Pilectrirg) Mtiiure* 
mentv Hletiric Lighting : Electric Rill way* : Allernatinr Current Machinery. etc.; Elec 



trie Welding; Mercery-Vapor Converter; Management of Dynamos and Motor*; Power 
Station*; C*ftm*l-S»tii>n Engineering ; CvfitraDSuctow Design; Storage Batteries 
Power Transmission : Ekctric Wirint; Electric Telegraph ; Wireless Telegraphy | 
Telephony; Automatic Telephone; Wlfcleu Telephony, etc. 



Per a ativrt lime wt wLU include a* a Ennnth.lv ■ unplii;nent, far ona rtu, the TFClFh’lCft] 
WORS-Ir MAGAZINE, This hi regular tl.M rnunmly. full t»f Twentieth Century Scientific 
facu, WflUBI fn papular form. Atac tDr.LB.iiu tft« latest dweu*MUH» an tkm.Dly tflpica in in- 
vention. dJM*v#Ty. induetry, el*. 

American School of Correspondence, Chic ft go, U. 5. A* 




A. B,etCL 
Please tend 

i-r , . . _ . ■ .set tycl 

Upon, receipt of the coupon 
the book* will be sent yon* 

es aminnliLHi, Also 

Technical World far oka 
year, 1 will stud |2-W 
wdihia 5 day* wjd |2,W a 
rnnnth uatj] t hart paid H8.8Q 

( or hooka and ontuint, or notify 
you and hold the nooks subject a 
vuur order. Title net la pass until 
lully paid- 



Apniuas. . 



OCCUPATION 



RftPEHl&'Cics 



whose family objected to the smallness of her dowry; 
she therefore accepted the bribe. When she married, in 
token of her debt lo the tree, she wore its blossoms in 
her hair and thus set the fash ion for other brides, who 
have for centuries thug adorned themselves for the altar. 
— Detroit Free Press. 

Hungarians in this country sent $-^7,000,000 to their 
relatives in Hungary last year, and no doubt they are 
(till referring to them as their poor relations. — Detroit 
Free Press, 




Every Boy His Own Toymaker 

hovp,’ bE»kflT*r written, Tells IhoW in -malm a Stfarn 
Eturina, MicrtwcciW. JU1 FUortrie Trirnrm ph , TelephufiB, Hiwle 
EfUlLera. float*. kite*, balloon*. elactri< n .1 And rner Liirjfra E 

toys, trap*, liahinc tackle. £iM> iUiwirAtiona. hiwnilii IVc 
[•vAtplid. 3 far air- Waitern 1**!*]^ Bi. Paul, Kinn, 



GO INTO THE 



Moving Picture Business 



finill f*jnnal re- 
1lllT[-d. L.< uur l..ki:I.Uit 

wU I link* u:uf» MK.'ijpr lb«b 
4 bvimaidV V f d>..l lirn Idt 
ltd In iej □ tier EntcrjjtfiMk 



FROM gAfft* *60 STARTS YOU ARP YOU WILL EARN 
MUCH IN 1 OR 2 RIGHTS 

t *)R anil morfo per night 
• Can fiR itmijo oihib- 
ItLng with our machine in 

hails, actiools, churtfepa p til DB - 
Vert, etc., iii ymiF own and Bin-- 
PDH ml mg- tpwnf. Wii lu mi' h 
ei'Biyth me-— vent fl lens, lw, 
Writ* 1 *t parliBAtj.ru iNiin 
till Moving Plflurr Mirliir, 

And imr l^nO Athv-IWpjjr 

F. A W, SAI,E5 CO., Hjft Tfppk fnirt CHICAGO 




« 

i 



Z BEAUTY POSES 25c. 

Decorate your '' Dta " wich "Art Ctmi" 
Exqu Lsite port ray als of fem ale lo velin ess. 3 
bewitching poses 2Sc : 6 for 50c. Orse GlaxS’k 
photograph free with every order for six. 

Our Dollar Special: Two 6 ^ 3 C 8 H photo- 
graphs,, 6 cabinet size and ZZ small photos, all 
For SI. 

unjf JPV ill rell thatfeltTnittiA . Mo rBpE-DdvctiDn* of 

Inin Lmjtf *r utber cheap twb. Moflar >WCkif IH»t pIMtEHhJ, 

ART PHOTO CO-, J*f? P. M,. Grand Rapids, Mich. 



A Postal Brings Grand Free 
Millwork Catalog 

Hand at once fur the great Catalog of 5,000 Hargai n* in the 
highest krad«, IS unrantai'd Mil lwork nnd Lumber. IrruriI by 
the Largatfl Bu I Id ing Material Plant in A merles, Buy lhoora. 
Window^. Atcmldlng", Ktnir and Porch Work— everything jnu 
need lo luiLld. reitmulcl or rOriair— at 15(1 per CCUl Having! 



(S 



CjuaUty. f^nfe Delivery nnd fciat L« faction GiiarAnteed, 

GftKDOEf-VAN TINE CO.. 258S Case Street. DAVENPORT. IOWA 



TtOYRM! NOW GUARANTEED! 

Practlenlliy all Boi Ball ot>eratoirs are 
n wa a Fimn eminently auCcentnl ■— 10 wo new 
MU II V I I V GUARANTEE profitn! Our Profit- 
- El V I 1 1 kl Guarantee- Bond irfwltlvcly inmini 

Ton agaimit lews of n dollar! Ynat 
amounts n™ mndi» yeurlj' b I y lioj Hull rn^ratorR into th& 
buftineiw iiulck! A«k us for the valuable Ho* Ball monopoly 
for YOUR community, Some Othvr "live wire" may write 
lomorrow— You write today to 

THE AMERICAN BOX BALL COMPANY, 3 <i 3 Vm Bura St, INDIANA POLES, END. 



** Over 2000 Per 
, Cent Profits 

That sounds almost unbelievable — yet 
tt‘s true— a proved fact, A pound of 
ordinary sugar and the wonderful 

EMPIRE CANDY 
FLOSS MACHINE 

. ’ will make 30 packages of filmy, quick falling 
■; candy lloss every ejyht minutes. A fair, race 
track, circus or anywhere a crowd collects 
Lit the place to ium the trick. 

The daily ptcrfi[ h .iiut>mi$liin^ — Aipue i( |t?r y-fairSBlf. Eight vrin oi bis 
mtMsey.maldng'Biperitnev, whh no repair eTpense, bjv< proved. ihli ysur 
upporianitr- TtKlay is Ihe day ta aet the facts on (his machine, Alsu tik 
far ciTaJ-ig ■ -i f opajib .uui I'ruut Ru^ctcr* anti Ilb trcj.ii. Cant Machine*. 

Mrih i* Kerens Mrs, a amt co., m. c. \ m wiwh ctiqp, hi. 








i inwd an EMkkai X typewriter m . n rimaufca. — F. W. 110 ft X. 

B-iirlingloD, turn.*... 

Earned an l.M FUSOM Tv^'riMf to* ]»i l 3 . m two hoqjs work, The 
EMERSON isbctuu "Juji imy (LtlO lypcwri i^r cm the market, — JOS. M. FOX, 
Cestaatti*, Mo. 



11 CENTS A DAY 

(he New Improved Wholly Vitjble Wonderful Em erson 
Typewriter. 

rwcHiTolor Ribbon. Tabulalor, Back Spacer, Every improve- 
ment. One of the best typewriters made. 

UNHEARD-OF LOW PRICE 

hm* Typewriter iRKK to any person, limn or 

*' ‘MU ft 11 . Iupy nr ifirl who will do us ;i shji hi sendee, naselUni. net tjovassLnff 
r.i n few moments al yout Spare IIiew reqtiLml, 

Jhiii't |tn> I'VCB W-O lor any typewriter made until tou first write Iot 

run: oiivr. 

Our Customori Writ® Like This t 

■eberi ;c pianmjind typewriter free fur nut: mure iluin five Jiunrs. oE my iErue- 
• l-RIvTT WALKER. Tunnehuti, W. V'a. 

Ti jirtie- l.in f priyh t T.r> n i ! PLino anrL FMTiRSON Ti jicwrrtrt in Jive Luili 
Sfn«r eeti inp tlir " EMERSON " I hnve set uij |H>:( tuathine aside-— IL 
W. SL'TTON, Hillsdale, In i. 

Reteisied a plim-n r*o r| typewriter tree. It comes nearer tn erttlnsr soma- 
thin? l-ir nothin* than I ever thought |>* 5 &it 4 e. There is no- J[« ivpewriier 
iti-LC iScieis the ,J EM EftSt ) N . rt — W . C t H I- N T 1 .if.y , J_a$. AnimiiA, CctJ i'i- 
The I; h-r ] ■; K SO N Type writer esctK a II others. I wasn ' t sIji hours ettnlmr 
in L'prifihl Grand Plano and TytHnyrtler. I’t-uplt* ■wriSi&E' fur your Free 
(liter will ’-e fre.sllr surprised Hint <le]i(hltt]. lorlhey will Enujlliev tan earn 
iiml typewriter Iter- ui a very few hoi-r-- tally.— fl, J, MILLER, 
IK. 

Conifller (lie “ FM Kit St) S' " the Ihi ia«:hin« ijuadc- I enniei t mine iq 
| List a tew tHsurSr—l, N\ CLACK, i^nipaa, Teia&. 

Hie “EMERSON " i* heyngrl anytlimjj nn till- rn^jtet in the shn.pe Pi a 
typewriter, I earned.! typewriter nn4 piantrin u-ny ilriy. — K . S. V AN ZANDT, 
Whist, Teus. 

We C4iuld Fill Th Id PniifT With NlwlLar LelterN 



fflR fill f? PR-PAT PBFF flPFFR aiul hi learn of our easy terms, mid fidt partiL-ulus fetmrrilnijthis €Sn*nl IHFrr, igreopies nf letter fr-un the many who 
I un vua urLLni InLC HIT LIU are psing- Fmerson Tvueivrkrrs which they received FRIkR for iinlj n fen hour*. . . E their time. For everythins 
we mil others nan lull you ilKruHh* Era eraL,Q Type writer till A PtiNtlil Curd sir In 11 . Iftteriu us, simply sii ".Hilll Me 1 our I'XKK Olh'r^” 



THE EMERSON TYPEWRITER COMPANY. Box 169, WOODSTOCK, ILL. 




THE HAT WITH THE 
MOST FRIENDS I 



Sent Postpaid 
To You For Only, 



The Dfjbbirtt nnri fcinst cumfiirtahle tiatycm can buy At any price f Of 
business, Itrtcrclf.al <juf. traveling, m tolnrin u . e*>ii and all ouirlnur sports, 
k Is oiadecil geji^Lne Ruffltsh left, V.as lleslhlc sweat lund. and will wear 
like irun. C m l< r^Llrd up and Liuu Eevcr&l shapes iriihwit daniagln;. 
All sizes ia Llaiic, blue, brown, whit* and Cray. If not einrity as repre> 
Scntid.— -drerp ui a line and <re will relund your dollar by return mall— 
AND r™ MAY KEEP THE il AT. You can't Eos*— ^end us a. .:1, LLu 
TODAY, Write lor Jtnottei *.( " Workinj Clothes fur W urtinemen . ' 1 



CEO, F. BUNGAY, 2S S. William N. Y. 



AMATITE ROOFING 

Mineral surfaced- Needs no painting. Send for free sample. 
BARRETT MANUFACTURING CO., New York, Chicago 



HIS OFFICE PORTABLE — \ man who Actually 
carries his office in his hand is the railroad conductor. 
Usually it is a ln>x apecially made and ornamented with 
l>riglit brass irimmin^s and brass handles and with the 
contluol (*r's name neatly engraved on a brass plate. 
When his trip is finished you will see him leave the 
train carrying his office with him. The railroad has no 
rent to j>ay for him and yet lie is one of the busiest of 
employes, with many accounts to keep. 

In this hand office of the ciindhrior’ii are all the rec- 
ords of his trip, and it is a model of neat ness and com- 
pactness,. There iu a place in bis oflice for all the 



Grow Mushrooms 




and Quick Profit* 

oats Little to Start A 
Safe Business 

Increase your income $5 to $70 a 
week by teaming mushroom cub 
turc from biggest mushroom man 
in the world . Fourteen years' ex- 
■Hence enables me to give any man 
or woman practical instruction* 
worth many dollars. Only spare 
lime required. Can be grown in 
&heds + old bams, or basements, 1 have started thousands 
and will show you how Free, This is your opportunity; send 
for Free Book giving particulars, how to start* etc. ki&ta 



JACKSON MUSHROOM FARM "^S^EmBr 





WORK FOR US 



ALL-OR 
— S PARE 
Tl 



GET YOUR SHARE of this 

ONEY 

Selling 



Two turns of crank wring?* out every drop of water. 

Simple, practical, reliable, durable* never wears out. Every home buy*. 
No talking necessary. Show it* take the order. Get started now* donT 
wait. We will help you. We want Agents, Saletcnen, Manager* in every 
county to fi U orders, appoint, Supply, contrul suh-aKtuitH. 150 percent, profit, No 
investment retpurud. Sample irct with first ordur. New tztalojf. Instructions* 

u. S. MOP CO.. 1380 Main St.. Leipaic, Ohio 



START 



NOW 



EASY WRINGER Mops 

150 % PROFIT— 



Till* Hlu nil 
l*i <■ 1 1. bit 1 rhowa 
mop on Moor. 
1 1 diirfwln Out 
nnd Ip h « 3 d 
down to Hoar 
ht 111 3 |p>lrite. 



Please Mention Popular Mechanics 



FUl'ULAK MitiUiiAmUS AUV£,KLLHin\i SJSUXIUN 



i;jh 




THIS ELGIN WATCH, 17 JEWELS, ADJUSTED, 

Men's t® Sli** (idJap Zsidic*' O Sizt} Tli >n Mfflipl, New Marginal 
v*. Minut* iDuMn Gold I'Hled CiwOrti mm ran le*d for £3 V #t*rs* 

4^^ pliiiD t»}li!tbHlnr tismilrimm*!} eu k ru ved , ee u l pn‘pulllou m- / 

30 DAYS FREE TRIAL 

.Then $2.50 a Month ffti w {f(h f §& 

E aStf RoilfOnJ Inspection* is the arcotfist bargain ever I [Jj ^ 
eard of r NO MONEY DOWN - -*J.M a Month nflvrfl U -AJ 
1 examinatwD by you. Whether yon are a TciiSrttfid manl W's! 
I or HOI* thift ie the Watch you want. No matter where yon m w f * 
I Jive, we will trust you, Semi im ynur nnl^r today. ■ V*. g 
f Write for our free Catatoc* containing ovrr 2 P 0C0 illujtra-% X&* 
tmnsnf Diamonds, Watches* Jewelry, Sil ren tl H ) etc, Jt Mia W vy 
ail aM L our cany credit plan, W rite today, be fore you forget i h V 

LOFTIS BROS. & CO. V 

THE OLD RELIABLE, ORIGINAL KAMOS LI AND WATCH CREDIT HOUSE ~ 

DEFT tiiT3 , 92 in 98 STATE ST. r GHiGAGQ, ML _ 

Branch StQr&t: IhUsburg, /*a., and i’t. L<uutr, Ala. CD 



/ Our Great Special > 

LQFILS "PERFECUOr RING 

Finest pure white diamond 

tAQ terms 

pHO $4.80* MONTH 

Other flinHfi nnd itylei at K 5 , 
| 7 G* 4100 , JI 35 . Sw our j 
l Cutaloj?, Seat A 

W Free. jWa 



Let Me Send you 





FIRELESS 
Saves 80 COOKER 

On 30 Biyj Trial 



At Factory Price. 

Satisfaction guar- 
a n t e e d 

charge. 

per cent on fuel* 
time and work. 

Pays for in a month or two. 

No experience need ed. Boils, 
Steams, Stews, Roasts,Bakes r F ries. 

Centime Aluminum Cooking Utensils Free 

Also mHiil compfkAlion Bent Ba41n- 
tora, ertn't bri'uk nr crack, Send for 
fr*e hook Kini 1^6 (splendid recipes Mu- 

WBL CAMPBELL CO., fat. M, Drtn.ii, Midi, 



ticket* collected, an envelope for his cash fare receipts 
and many blank Coring which hi; is required to fi 1 1 out 
with particulars of the run. 

Usually the conductor opens up his office in the bag- 
gage ear or in an empty scat alter his trait] has left the 
last station of the run. Fur some time thereafter lie 
is a busy man. 

IT is portable office when opened is transformed into a 
little desk having pigeonholes and writing materials, and 
with it open iti front of him the conductor counts bis 
tickets, sorts them among the proper pigeonholes and 
makes up his accounts. Ti is all done generally before 
the train gets in, and upon arrival at; the terminal lie 
takes hts office with him anil departs with the rest of 
the passengers, — New York Sun. 

AGENTS WANTED 

Mechanics and 
Shopmen make 
over 51 QQ a month 
in Spare time sell- 
ing Transparent 
Handled Novelty 
Knives and Razors, Big Profits. Quick Sales. Write tor terms. 

NOVELTY CUTLERY CO., 67 Bar Si., Canton, Ohio 




lO Days’ Free Trial 

Send U> Your Name and Addreil 
Wi Will Send Yon 

AT OUR EXPENSE, ON APPROVAL 



WATCH 



Thi* Hand 
Engraved 



C A 
WEEK 




Hun ting 



whole- 



Free Trial* we give 
sale factory price 

To be paid on the very easy terms of 

SOc A WEEK or $2.00 A MONTH 

Remember, we take the risk, not you, A hifh-cbsi Elgin* 
Illinois or Waltham lf-jeweled movement, in a heavy gold- 
til L«i cj case, ffuaranteed for 211 years. Stem wind and stem set, 
lancy gold bands. Mail your order now to 

STERLING MANUFACTURING CO, Dept. 3$ 

NEW YORK PHILADELPHIA CHICAGO 

lU ftwj'r ItHI lllgat OtilwJ Drawer IM 



1 WHEN YOU WANT ANYTHING AND DONT 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
i POPULAR MECHANICS CHICAGO 




m 




made: in one month 

With » ‘long- POPCORN CRISPETTE MACHINE 

You mtdlit just as well 
make ns much 



J . A . M„ , Maryland , took la $350.00 
In an# day. Every nickel brought almost 4 cents profit. Best sea- 
son just at hand. You ^nn make lots of money this Summer and Fail 
at F&irSj. Parks* Summer Resorts, Amusement Halts* Circuses . etc. 

Or, Slay in your Own town — rent a small Etuie— a window— where the 
people will pass — set up your machine — sell Crlspettes— make big money. 
CrLspetLea #r# f ln#“d i Herein in shape, taste and quality, Every- 
body — young and old — craves them. Sell for 15c a package— popular price 
— easy to get money. Think of fortunes made in. 6c propositions- 

and 10c stores— moving pictures— street cars- -Easy money to spend— mounts 
Into the dollars— then figure what you can do. Write me today* Get full par- 
ticulars — reports from others* Act upon the prompting you have — now— -address 

W. Z. LONG, 334 High ST., SPRINGFIELD, OHIO 
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POPULAR MECHANICS ADVERTISING SECTION 




ORDER OF YOUR NEWSDEALER OR SEND DIRECT TO THE PUBLISHER 

Popular Mechanics Book Dept. TZ’ZwTXT: 



iw The youwc 
j EtECTHtqiArv 



By HAMMOND HALL 

289 PA GES—12M0 — CLOTH — ILLUS TRA TED 

A book intended to afford instructive amusement to intelli- 
gent youths. Strictly a beginners’ book, but no better 
introduction to this important subject was ever offered. 

Price $1.50 Postpaid 



Presents the subject in the right sort of way to arouse a boy’s interest 



POPULAR MECHANICS BOOK DEPT., CHICAGO 



The Romance of Electrical Science— Experiments in Attraction and Repulsion The Goidleaf 
Electroscope— Electro Static Induction and Distribution— The Leyden jar — TbeWimshurst Machine 
—Atmospheric Electricity— Galvanic or Voltaic Electricity — The Charging and Care of Batteries 
— Electrotyping and Electroplating— Magnetism- Electro Magnetism — The Electric Telegraph— 
The Telephone— The Induction Coil— The Dynamo— Motors— Switch Boards and Transformers— 
Electric Lighting— Public Electric Supply Stations— Wireless Telegraphy— Index. 



HOW TO MAKE A 



WIR 



ELESS SET 



By ARTHUR MOORE 



A book of 96 pages, bound in cloth, explaining 
in an understandable manner the construction 
of an outfit suitable for transmitting four or 
five miles. This set can be easily constructed 
at a small cost by any boy of ordinary ability. 

Complete details with illustrations 

PRICE 50 CENTS POSTPAID 






Cbsm^ S from □ lid candlepuwcr light 
U>2 can d U- [in i wer in ii j L fry , I Tlii la it; &l 
^nd in ■i5t perfect devd utertefit fif tht 
ptonliuH lamp tunnel i nlylu Ann Arbor 
LsEfitiD# SyMems. It gv ves the Country 
h(?!ne a lljifoimcr system as perfect, 
hatidyi-ine and modern as. <. ity g?*. 

Arm Arbor Lighting Systems arc 
brighter titan gas. steadier and ileartr 

than t- 1 <t 1 rir light, atrd cost about tnac- 
ler.lh a> much 1 ci operate. Each lamp 
ffivea I5fj ii, Si irandLcp-.w'iT for Ibss 
nh-iu l-.t cent p< r hour. Fuel is gas o- 
line ; perfect] y safe . 

We Mutre Complete Lighting S y f - 
1 e ms for Hemet, Chutchet, 
Stores, etc, 

Prices >1" up. according p- n timber of 



IKSTANTO 



GASOLINE 

LIGHTING 

SYSTEMS 



We Want Agents 

opportunity right now ]i>t husttiti^ ageiHa in largi: cities- 

tu «*ll to owners, nt summer cottages, conn try homes and 
resort*. No otlwr light caii tuiuii) it tft brilliancy, beauty of 
fntuTCt and cCOtHmiy. 

C AT AL l ,K : A N D F'R L H EK uN J: J OLE ST 



Superior Manufacturing Company 
294 Second St. Anrt Arbor, Mick. 



WHERE THE FISHERMANS CATGUT” IS 
MADE — Probably but a small percentage of the fisher- 
men who use flies strung with fine translucent ^catgut” 
are aware that the a hi Last unbreakable substance that 
holds the hooks against the fiercest struggles of the 
Struck fish comes from ill k worms. 

The principal center of the manufacture of this kind 
of catgut is the island of Procida, in the Bay of Naples, 
but most of the silkworms employed arc raised near 
Torre Annunziata, at the fuot of Vesuvius. The cater- 
pillars are killed just as they are about to begin the 
spinning of cocoOns, the $ilk glands are removed and 
subjected to a process of pickling, which is a secret of 
the trade, and afterward, the threads art carefully drawn 
out by skilled workers, mostly women. The length of 
the thread varies from a foot to nearly twenty inches.™ 
Las Angeles Times. 



We have for sale a limited number of 
complete files of 

Popular Mechanics for 1969 

These consist of the 12 issues of the magazine 
and a complete index suitable for binding. 

Price $1.25 postpaid 

POPULAR MECHANICS, 225 Washington St, CHICAGO 





Something New 

/The Biggest Surprise of the AgeV 

Post Card Photos 
on Paper — Direct 

No Negatives 

Here's your chance 
to start your own 
big money-making 
business, No ex- 
perience needed. 
Everybody buys 
post card photos, The 

MANVEL 
COMBINATION 
No. 1 CAMERA 

Is the biggest money getter 
today on street corners, at 
fairs and at all outdoor 
attractions. Mr, ft. M- Green of Maywood, 111,, writes, 

" I cleaned up $32,80 on Sunday/' You can do the same. 
The camera makes three styles Of photos. Post cards 
(3x4 H) t miniature past cards (2x3), on paper direct. No 
negative!. Also 1-ificb photo buttons. 

?> r jf*0 Af rn>Sli*r» till F ™* «5taxla (i**w I, fc-M per l»i 

rncc 01 l-dllierft) miniature put cards IaIj, (J.W 

ptrr IDO- Button, phgtes, 5<te pTT package ol SC. 

WrLie Today lor Dooklel and ClircuUr IK 1. 1 

CHICAGO FERROTYPE CO- Dept 102 
Cflugr^w and Laflin $t*., CHICAGO, ILL, 



MOIIH, AEROPLANES 



piles for illsh! I,- ] 

IDEAL AEROPLANE 



rectlnnR for bid Id ins perfect th ret- fcioS 
model Bioriol Mono | > 1 an ev Clvar and 
dim i ile. Only 15 or-ntH. CompU-te "up- 
eit‘ra bnildtrs. bond plump Catalog- 

& l | nt)| v r rn it^iUoru iw. 

aLrrll Ul, nKtinki.i n. s. t. 



FREE UPON REQUEST 

OUR 

Valuable 96-Page Catalogue 

OF THE 

Best Mechanical Books 

It is well worth having and 
keeping for reference. 



Popular Mechanics Book Dept. 

318 W, Washington Street, Chicago 




Low Prices to Kill the Boat Trust! 



lb HwW, CtMM. Wo rtir, Sp«dj WU. t Cam pin*. Only ft M. 50 
16 k 16,20, 21, 23, 25, 27. 26, 30 ud 35 Fooitn at Proportionate Frkca 

We have tho l&rfit'Ft rottir-boiit factory la the world. nV; build and k 11 
mare pleasure eraftfltb&B nil tho concur jih la thu Authorized Thirteen- 
JAi Jlioct-lJaLlhr Bout Tm-^t combined. No ene hiutauch fuciiilieti, That's 
why wo buiJJ Detroit Boats and Enginon sostw! Mint bo <me in the Trust 
caa ever imitate them. Our great business enables ue to sell nt tho 
arnrttJrat ptofito. That's a by WO ure ftblt) bo Mill Detroit Boatu and Eil- 
fiiae# *1 ili» imatltil pnilli, <o the Boat Tru-it hns declared war 4pO UH““ 
bet f ’ll t bus- pricct; v. 11 1 kill tbd Trout. Wo ahtp yofl A Detroit Beat tmDaeitiflt^fv I>n rriitT, ^ All aiz-^ii in Stncb, Send laday ttr our 
targe, Maetema, LI i uairpimij Caialag, anvils# trae, which dctcfibei M diSfcnmt luudelo in all fiire*. Tfiidy tn iliip, eidipiwd with the 
Bip-f n ■ I; i h 1 1 to a n I ■ fficient mari ne motor ev?r pradocfMl, ouaranla*# for Hvv ya»r»i Get otir no* confidential pn.»poisi.t5o:n and n penial 

i 114 ) DETROIT BOAT COMPANY, 1 100 Jefft-mm A V enue, Dt L lr<ill. M irhl^nn 
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LOOKING STRAIGHTAHEAD 
INTO YOUR FUTURE 



1 1 For Ibis Home Bencb 

■. I r i. ,|i 1 1 >gj 

'« -'.'i — Jr*|| Besides its convenience 

'[ - ul and usefulness, you will 

LU save its price in a year 
by doing repair work and "fixing things” that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished — why not you? 

To* is 50 u. Ions, 20 in. wide, with i 1 3-incA gtad up nariina «f ihkfc mole. 

Grand Rapids Hand Screw Co. 

620 N* Front St GRAND RAPIDS, MICH. 



CAN you see where your 

P RE S E S NT OCCUPATION 
m IS GOING TO land YOU? % 

Jr Cab you continue in your present line of bu»i- 1 
m ness long' enough lo lay aside sufficient money fo live V 
W comfortable in later years, or will your strength Blldl 
Feavnin £ power give out w title you are dependent upon 1 
your salary ? 

Von must support yourself oou* and provide inrun# 
for tbox rainy duya that urr looming. 

You Ywc m deed*. not years — in thought, not Walla. 
You should count lime by pmfiU, not earnings. He 
uaolt lives who thinks uaoet,, 1WJ.S the noblest, nrlfl the 
best* and makes provisions fot the future. 

The earnings of a Ohiropracttif range from 6^30. (W 
to #1,500.00 per month. The work oon^hts of Savin? 
lives and removing the cause of sic knew and affliction of 
suffering humanity . 

One of our middle oped graduates made more money 
10 his first JO moslhsol practice than he had earned in 
bis icftoJff prgrwu* life. It hy this success? He learned a 

h*N* profeidoiL at the bftt ] tiHtituliou. 

you can learn Chiropractic, run can aceomplish the 
same results. Our fconatj ttudy course is within your reach.' 
l Payments on monthly install me at plan. j 

|l Write for our Free Book ,H Th* P.S. C„ ^jF 

t "X Way to Health for Weu It h," aud catalog 
i J1EE. Write Now I 

£ And learn how to become a “Doctor i 
J of Chiropractic.” fti'jV-- 

^■vSv3 PALMER SCHOOL OF 
CORRESPONDENCE 



All the Secrets of Watch 
^ Markings Explained! 



* • i \n Write for the new Burlington Watch 

y ir r f . Boot— sent free— with an eXpJana- 

7 ? tion of the inner treret* of the 

BIW . , f / ^fy watch business. This book ex- 
■' r’y' v J > r plains to the public for the first 

^ time how to judge a good watch by th» fat. 
Iff lory m arkin aa — t he real meaning of l he trade tifiu 
w and ijrnibols on the Case and works. Everybody 
thereby will be able to tel) the grade of the watch he 
carries — judging it just like an expert. While a manu- 
facturer may *ay great things for his watch, the kw 
forces him to mark his watch correctly. The Burlington 
Watch Company is circulating this book free in order to 

Sourer t rtrrcLi information on. watches. Ewn though ymt may not intend 
to buy n watch just nu-w, you. arc sute to do s*> tome lime and yuu sElullUI 
have Ihls infarnniuui foe your own protection, Just your name 
and id-drev: on ^ postal lji rd or .1 rtter bai p y-; y,-m thii ViluabW bcek Irte 
aad prepaid. 

BURLINGTON WATCH COMPANY 

Mi Hurd Station ll^Y Cliicafn, llllnoii 



PRICE 25 CENTS 

T M m END IS 



Tabes Ha. IS 
and tic. 20 
Br ids frvn *% 
la ^ia. Wft 

The tool llhutrstedihaw wilt be indKpeBiahle to (be Pattern Maker, Cabinet Maker, or Picture Framer who purchase* It. (t will 
would be inareaifliMti without it, and ddn-prni-rs with (ha bradawl anil iliul nc. It, altar a fair In al ynu >r* n&t aar.i n-Tie-d fhn! you han 
worth, yeur tesiney will Iw nrtitnptly retiumad to jru«i *□. receipt tool. StaSDarD loot AND SUl'Tl.Y CO., 






a Week Sure 



Former* "Ever Ready" 1(1 

Tool Kit doea it 

Acontfl HVitnjr wild over r-pfiulti a I [ mm 

WTSnyder marie in 2 hour* f|Nf 1 

Joseph Fine to^k S5 ordeni in I™ VII T ._ I 

2 iiaTd._ 61. J>. 1 iU’3' sold -42. in 9 hour* Had no vs rHiriOiice. Yoa 

r-LiiL do It. To show it means a huL+j. t'llE H liA.Ml'JLE to uvurtvM. 

FOOTE MANUFACTURING CO„ Dept. 260, Dayton, O, 



' i i f! out the Ibree million pnroi fit pwir body 
■ 1 lha "Itoblnson" Tbennal Hath- Itlakeioblj 
/ Vt ns in u tvs Cnsta only two rants. g«.litirn La 
Ci trips. Bad Dolda r Jtlh.nu'pnntii'iTi, DyapepiU, Sksn 
Pi'-eii.MJs. Onr If If# 3 Uoolt Free fur a r^vi dnjFoaLjr. 
Mlg. Cff., Snewflaka Bldg., Toledo, O, 



Model Aeroplanes and Accessories 



Worth 14*041 ShiflWld elwl. 13 in. Mode, 

th wflrteattHinvpjrarl. 



We manulactuie the rii^flia^T jrwle ot »rnplan« model* on the mnrbet, T : very 
part Is well made from the t est of materials amJ In ei.ict accordance with the 
deiijns s-ubmltted in us. We hssc on Li.ind at all times shsck mtulds ■- 1 alt 
well Itnuitfri machine*. We carry .1 consplett s,ttK'fc ui :is:c r^Sa-ritS uE Its] des<. rii'- 
linns — miniature p nr um a! i^‘ lvlseel'i, Stall brjirtny ^Si-iFty.. turul'Ni th s, eyeSaulLs. 
|lf hi iwnrlpl wnorl, PmruMsn. »lrt, ete- O^ir simple nni[ compound elaaAi mo- 
tors are the most durable sard. Out pjires nre very re.isonsE>le, Srm( at on. - Inr 
ihij 1 taUGosnio C, and itv parikMlaxty o-ar liil-ior tn-inff elastic motor binder. 

Aero Mfg- & Accessories Co. 

18 Dunham PI. BROOKLYN. N. Y. 



The Aleo-lindiant Is the only practical, In lenac U gh t tor Lanterns if elect ric, 1 b not to be had It bunu 
alcohol, costa Imieto us# and a trifle to buy; Wttjrha 3 lbs. i adaptable lo any N^w Lantern 

slides lor Lenten season, plain or colond.fornlc or rent. Lecture .tala ul slides wilh readings 
os Judas, Herod, The MtiLlltude, Way of Uriel, W ardi from the Cf Off, Passion riayo[ tSilfl eii- 

Aik XoguI Foi l Curd Prelector*. They show on a screen thf imago reflected Irani a noat eard 
or any blhrrplctnre or flat abject. Prices, fi.&H, 113.^ tS.W, 



WILLIAMS, BROWN A EARLE, PnpL 2 Q, P I 8 Chnatnut Stront, Phllndelphln, Pa 



utsith 

#Ae 



Magic Lanterns 



Alco-Radiant Lig ht 





Department P. M 
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A NEW BOOK FOR WHICH THERE IS A REAL NEED 

A Practical Course in 
Mechanical Drawing 

“Written So You CftlT* Understand It" 

By WM. F. WILLARD 

(Fat stvefiS yca» msiructor in Mcchank.*! □ ragtag at Arsnvur imHmte nl Terl-innltj gy_ Chicago.) 

134 Page# Price 50 Cents Cloth Cover 

131 Illustration!. POSTPAID Size, 5*7 Inches 

A book for individual study, shop classes, trade or high schools, and those who 
would like to know something of the DRAFTING PROFESSION, 

WHAT OTHERS SAY ABOUT IT. 



"It is one of the best books on Practical Mechanical Drawing I have ever seen and I can recommend it to 
any one who desires to make an individual study of drawing," 

E. S, Libby, E.S.. M.E., Prof, in Experimental Engineering, Armour Institute, 

" This is a very Useful little book, and every young fellow who is desirous of making himself more valuable 
to both himself and his employer will find it a great help in 'boosting' himself to a higher plane and 'bigger pay.’ M 

—The National Builder. 

POWER GAS - GAS PRODUCER 



“Written So You Can Understand It” 

The only authentic reference 
manual covering every detail of 
installation and operation which 
has been written in a nontech- 
nical manner. This book was 
prepared especially for the in* 
quirer in this field who would like 
to be able to judge intelligently 
as to the economy and advisability 
of changing from other forms to 
Producer operation, 3t will also 
appeal to the engineer who wishes 
to understand thoroughly the 
working of the new system and 
thus be prepared to handle a 
plant competently. 




POWER GAS 



Ttit 

GAS PRODUCER 



’■V, 




By J. C. MILLER, M. E. 



One handsome, doth 
bound Talunto of 1 92 
pugei, printed on 
the be«t quality *f 
book paper and PTO- 
fiuel y illustrated. 

The following list of chapter head- 
ings shows how thoroughly the author 
has covered his subject : Producer Gas 
and the Gas Producer— Classes of Gas 
Producers-^ Industrial Gases — Compar- 
ison of Heat Values “Types of Pro- 
ducers— Gas Producer Fuels — Gas 
Producer Operation — Gas Power and 
Steam Compared — Reliability of Gas 
Power — Gas and Steam Power Costs — 
Gas Producer Installation— Alphabetical 
Index. 




PATTERN-MAKING 



By G. H. WILLARD 

WITH ADDITIONAL CHAPTERS ON 

CORE -MAKING AND MOLDING 

“Written So You Cm UnderatAnd It” 



A book for the mao who has to 
do the work. Written by a practical 
pattern-maker of many years’ ex- 
perience, Gets right down to busi- 
ness in the first chapter and keeps 
ft up throughout the hook. Full of 
kinks and actual working informa- 
tion, Profusely illustrated. Everv 
one following this trade, or intend- 
ing to learn it, should have a copy 
of this, valuable book, 

224 Fags, SI 2 Illustrations, Cloth Cover 



"Ten chapters are devoted to 
careful instruction for the making 
of Specific patterns. The patterns 
chosen are of gradually increasing 
difficulty and cover practically all 
the points that come up in ordinary 

f >ractice. Considering especially the 
ow price of $1.90, this book is re- 
markably practical and comprehen- 
sive. It is written in a style much 
more readable and. effective than is 
usual with books on this subject .” 

— Engineering News . 



POPULAR MECHANICS BOOK DEPT., PUBLISHERS, CHICAGO 





POWER USERS 



Buy your equipment from the 
manufacturer and save money. 




Machine Moulded Pulleys, Gears, Shafting, Hangers, Belt* 
ing, Friction Clutches, Sprocket Wheels, and Chain Belt 

Or anything in the line of appliances for transmitting power 

We are the largest Manufacturers of Machine 
Moulded Pulleys in the United States* No ordei too 
small for attention. No order too large to execute* 

Our Catalog A*18 Shows Our Complete Line 



W. A. Jones Foundry & Machine Co. 1 400 nS‘U°a^ &Tcago?u! s. a. 



Use KEROSENE 
Engine FREE! 



Amazing “DETROIT" Kerosene En- 
gine shipped oU 15 d&JPti' FREE Trial, 
proves kerosene cheapest, safest, most 
powerful fuel. If satisfied, pay lowest 
price ever given on reliable farm en* 
pine; if not, pay nothing. 

Gasoline Goins Up 1 

Antrim nblle owners are burning 
up so tmtcb gasoStTae that the world’s 
supply is running short, {JkhoIImo 
is fje to 15-e higher than. cnal oil. 

Still going up. Two pints of rani till 
du w(n-H bf three pints gasoline, 
waHte. no eviiporation. no explo- 
sion from coal OIL 

Amazing U DI 

The " ' DET RO IT ’ ' k She O 111 y engine MfinmUn COftl oil successfully : 

uses n!c.-i hril , uni tofiiiifi*, luu. Starts \( UliOut CtullillZ. Basle patent 

— only three moving parts. — nn^iams. — no otfetts- no ge.its ~ att valves — ibe 

utmost in ilrapUdiy, power and strength. MLHinteii «□. ikLrl*- A 31 sii2*s. 2 to 
20 h.p., In stock ready to ship. Complete engine tested puft lieiore cTatinc, 
Cniuti ah leii’ly 10 run. Pumps. sitvs r Threshes, churns, scp.mtrs milt, grinds 
fee-rt, shells corn, tuitk home eiectrlc-Jjahtlug plane. Mot* 5 llrfpf*0h Stt.511 up. 

Sent iny place on todays' Free Trial. IJon't Iv,lv .m engine till you Investigate 
amusing, Enaaev.sat-ing, poner -saving "PIJKhll." Thousands in us*. Costs 
only postal to hod. out. II you are hrst in your nelelkl'CotirHxl (o write, vt 
will aLLow you Special t'rirs-L*" tolrtanritry price. Write] 

DETROIT ENGINE WORKS, 213 Bdlevne Aw„ DETROIT, MICH. 




OIT” 




® WITTE ENGINES® 



GAfiOIIKB — PISTILLATE 
□ E ah powers. One cent average cost | 
power per hour* Nothing C40 tqtliX 
FITE YEAR 
GUARANTEE 
We build *11 Giiea, Hop- 

per jacket or water tank 
coaling. Inducements 
to introduce in new lo- 
calities. Write stating 
size and style wanted. 

IRON WORKS CO* 

1054 Oakl and At« m Kansas City, Mo- 




Yon Need an Engine 

You can save money by 
telling tne just 
you wish to run, in 
Shop or on the Farm. 

Plain or hopper cooled, Fne trial. 



H. L CHAPMAN, Boat S»5, Mareclliu, Mich. 



CINEMATOGRAPH PARTIES — Cinematograph par 
tics are the latest amusement in Berlin society. Guests 
are shown ou the screen secretly taking cinematograph 
records t>f themselves riding and walking or standing 
about, laughing and chatting in places where smart 
people congregate. 

The victim’s gaiety is often somewhat forced when an 
awkward gesture or an idiotic grin is pul I too faithfully 
reproduced on the screen, but he consoles himself with 



“Caldwell Special” 




60 Days 

Trial FREE 



Prove It on your own 
premises that it fiaven 
time, saves labor and 

— . m nkes m oi i ey . 

The ' "Caldwell S peeial” 
— a--? clean cut a»a r»cO 
horse. Built right— works 
right. Simply built— always gives fall H. F. CoetH little to 
run -™ big protit producer hi pump water, run cream 
separator, shred or grind corn and a down other things. 
Write uny or all the B Bank? of Waterloo as to our 
responsibility. Sixty day Trial Free. We prove it to you 
on your own premi^ea at our expense that you cannot afford 
to du without a " Caldwell Special." 

Caldwell - Hollo well Meg. Co* 

514 Commerce Street, WATERLOO, IOWA. 



$50 t. $300 SAVED 




We are manufacturers, not merchants. Save deal* 
e rs jobbe rs 1 an A ca la I or house prof! t. I 'II m v r 
Vent from |5h to fyw fin my High Grade 
Standard Gasoline Engines from 2 to 23li.p, 

— Price direct to jon lower than dealers- or 
Jobbers hare » pay f«r iLtpil.LT etajpnes In 



Direct 
From My 



carload lots for spot cash 

GALLOWAY 

Price uiil quality speak For tltnnivlvoi 
*fid you*r* trv h* th*- hoId yurijc*. Sc]] 
ynur pmmt hurs-c- suii 3 biiy a 



Satisfaction or 
money back. Write 
for special prapo&i- 
cm. All you pay me 
for raw material 
and one small 
Send for my big 
FREE. 

Wm. Galloway, Pres. 
WM GALLOWAY CO- 
1955 Galloway Station 
WATERLOO, IOWA 



DON’T BUY A GASOLINE ENGINE 



unil l you investigate "The Master 
Worknia n, ' 'i tvro- l * kinder ifavoliiiE, 
or jdroh.-nl cit -trine, su-perl^r 

to- any cme^cy linger rnflne ; rtvoln- 

tEeatLfSftjf power .. Its Mlifht and, bulk are hall that of sin lie cylinder en.j : u«, with pr-iter durability. Cost? t.«* ta Buy — I .ess In Run. Quickly, t*rlly storied 
Vibra.Tibfi ppicittc»lly overposne Cheaply maunted on any Voiron. |t it* c^mbioadon. partible, statlonarv or traction onifine, SEND FOR. CATALOGUE 

THIS IS OUR fiFtv ninth year. THE TEMPLE PUMP CO. Mfrrn^ 431 W«t ISth St^ CHICAGO 






w o ervicc^ 

Wbterlfto 
ts Dependable 
Alum T >r«JTh)|P. Ma luii, JleWkiDi. Stamen? In win^ 
1 - k ■ ft||d( idiwrir Au^inMjel«d!«ptt- 

— mp. flpnd iiTpwarkllfkl 

ill pirt-t in IfiUfcbmjf 
the yeir igqiJ boy the J 



Itr. Inlitr ilmpl i 

Hon. No tMkhsr or , 

■ tiinttil H Hocnwatl™. 
•tie. ir r*a w»d‘l mu*?* 



5 YEAJ? 



«S WATERLOO BOY 
THE PRICE MAKER 

cuallDC eoiLae reduced I bn price dI guo i Ifie *bfi t<3 uId 

S» WATERLOO BOY 

Hif fewer pirtflhin an* erket engine. IF c«ti lew to mike j 
few pirn thmD inn n y piTls. WatfrtoaRoj ktcide Id U» 
autatlilti. It t-.ni* If »< per tap L ud to mike 
i 00 tngipei ■ dir thin 

tQ. That's why wf 

WWR f Rvk make Iftf und£r- 

- L w stUinr priu 



f*o ._. . 

Wittrlqo Pay. W at*fto» Boy Lint, 

Halil ol but miller Lai bj Inett Ihlt fuurw tww 

fltEoline f . n jtiw Co. 
mjt WJi A*c-. 

Wilc(S«i lows. 



i usability " 



I H C Gasoline Engines 

Make and Save Most Money 

They ■*» mpMtd^fK’ndiiUJt*. hijnit|r*Hk Bifstt 0\.‘t}DnTnMal, id ret 
efficiaat, mtHft tiuriihlp rtiL'l *1 rouges!, fin I llupy fire aiapt-ablu 
to mast kJ&d* of H-orK. 1 R CiiirtoJl flv J-In^ln uta ujfid« in 
•II iCjltSK, 1 ti" 45 ho-rsu powen Write tcvlaj f,ir the T H C 
dh tft] aflua, and road fttaiiut tile 1 H 0 uugiab that meets yonr 
need* best, 

Atiit* s. INTERS ATIONAL HARVESTER OlMPA^nf »l AMDKA itomfmt id) 
] 6 Blntlte fioilinvr CbtAgo USA 



the hope that the next Aim ns ay give him a. chance of 
poking fun at his neighbor. 

Another development of the idea is to have one" a do 
mestio joys, such as marriages and christenings, cine* 
ma to-graphed and the films presented to friends. A 
weddmg that took place last week was cinematograph ed 
from beginning to end, including the drive to the church 
and back to the bride's house. Copies of the filing were 
sent to relatives of the family in Australia, China and 
India. — NTew York Tribune, 




MARINE ENGINES 

<b£,|T AND The Engine that 
V™ UP Ma.tercd Niagara 




T IE World's StcuifWii TwMyele Marlue Motor. 

Ten eir.es ; one, two nr three cyl i aden ; 3 to 
25 home iwiin-r. High.t.emjon MantmetO] new idea 
In carburetor ; <unny Other u,d rajitn 



1^11 (ililqj The Ferro Machine & F'dry Co, 

■ LI psikkta, T9- Hubbard Ay* , C Le-t e ] sad 

seal free Ak r Cnte in Principal. Citiasfind part a 







petm-mibi - r . a rfc-c *! I j® imuf 4 ni l 

KfltriUkvltoWK ESOat Qi c^TATttPNJ*, 



:■ FinvfTl ill MASS:; 



Get This Power Bout at Maker's Prices 

HI.IT niJIKil'T MIIIS hl.OI TKTI HLK ASH SAVIi TUrALtULS' MtlllW 

TlsiS- TflppWi I'nwrr 
tltory a.* UhAife! 
aJrsjvf -iji made t>i 
l.eqt Btt- 

re-n^ils ;lud is ibr 
JtS LI d^a I J 

wprFd BwEc and n-!iatil«— ii»r<3 !".■ lb g, Crove r»lln«'-' r mall rfi-parit™***. fti-tv] 

In iStamp* Ii?r rain. i 'if i.'- . A»b fnr qrirm and far ; a qMisl'T' . pf*j :. I'lnv-rrcitlj: Mjv 
fnr*. built with LJ, I', S ilivi IVIJi.i'h, it v-u « ant Cn build jnmir aik. ■. 

1«7 







BAY STATE MOTORS 

"P'pj-r«.-t Simplkhy' 1 anrl "Simple Perlection' ' ire ihe 
ombodinl in these Motors, of tS years iLernud to the deveFop-iTur 
■oi tLiese e-seuUiiL dia/LiulerLstiys, wMi-h enablr us tn put 
On Hie riiarki-E a reliable ami ecoaomkaJ motor at a K-iiion- 
aMr price-, Wrilr ior eataJou;. f-tatSojf site and ty|ie (2 or 
4 cycle ' of motor wanted. WejJso Ciirnirsb :u.inp fur 
these motors. 

BAY STATE MOTOR WORKS 

SacceiuiDr t/> 

A. J. HOULE MOTOR WORKS 
580 South Eaat Street, HOLYOKE. MASS. 



This Kerosene Engine 

Cuts Your Expenses 75% 



T 7 01 should not cvcu consider engines that operate on 
Y gabolinc only. The rapidly rising price of gasoline, now 
d to 16 cents higher than kerosene, absolutely ntake3 
operation on thia fuel too expensive. The Perfection Kerosene 
Engine operates on any engine fuel. When you purchase 
it you are on the safe side — proof against all fluctuations of 
the market. You can always run this engine at a great fuel 
saving and get the greatest amount of work done. The 
Perfection vaporizes tit own kerosene and so makes it as 
efficient as gasoline — something other engines cannot do. 

The Perfection is very light, portable, has only three 
moving parts t runs everything about the place, is lower in 
price than any other engine of its capacity on the market. 

PERFECTION Kerosene Engine 





Sent You on 15 Days Free Trial 

See your Jenlpr at onre find aak him tn Jet you have n tiw 

rar I'Vfrt KLtUlXE ItOllH w b it' b shown 
HLJii'B und. Mtyltsw of the " L Pur faction 
; l m i i-\|.!*in# thin very nttru^tite offer. 
Your d.-ider irllJ sand any +l Perfeefian 
aimin'? to your farm f^r 13 daya add let 
you rviurn it if ynq. are not uttiacd, A*t 
Mm about it. If he dnen not carry 
tl'i- “Ptrietrltao'* write to us and wo 
viill Bend you ettr Eflflio 

Hunk dirt 1 ct, 

QUICK SHIPMENT GUARANTEED 

The day wc Rut ^OUr onJer wn 
will ship jOur engine. Nat delay :i 
fit ibis time of Ihu im-t iph 
wants his engine and want* it 
quirt. Well five ready aright now 
tin} very engine you reQQire. G&t 
your order in QUiub 



CAILLE PERFECTION 

205 Second Ave- 



MOTOR CO, 

DETROIT, MICH, 




THE STRELINGER 

M>ani firjt QuliiLV in 

ENGINE. Thp V 
BLK Hind 
ether Murine 

will I'L-ea^e ytMl. 

v(sn winh. it will inr you la read 
before placing 1'ultf anlej 

Wrile today, Agtmu Wenied 

Tilt; sTitKi.i ti.;i: it ntmit: i: 

■In. t- Marim snf 5 iqlmh j rj iMwi- 
4 k F,. I Wi-'-** Stn-N-t, OETIUHT, MK'ILh D. JL k. 




TOLEDO MOTORS 

HIGH QUALITY. LOW PRICE! 

3 IT, P„ eommlete * < ^ W 05.00 

Ij 1L F., 2 cri.. complete - 1 S*A,00 

ft H. P-, 1 ey]„ enmplete - B4.0O 

12 II. P„ 2 ejrl, + eompiaio * 1 55.00 

18 il. 8 ty ],. cnmplett* - 250.00 

TCLLT GUA.BANTEED. ORD-EH NOW. 

i m uuii 4% s 4K-2 cycle 2 i«>rt 
Semi for C»t. " H 0 pt firhehler Cartnrretar* 



UNIVERSAL MACHINE CO., Pahwoorf Art, TOLEDO, OHIO 



EAAC Gas, Oil and Gasoline 

rllva ENGINES 

embody an ignition system more positive than 
any other engine on the market Electrode 
points cleaned by the wiping action of the 
revolving igniter, throw a spark many times 
hotter and stronger than is possible to obtain 
from an ordinary make and break contact. 

Full description of this igniter in 
addition to many other exclusive 
Fohjs features given in catalog 50, 

The F<h»s Gas Engine Co* 

SPRINGFIELD, OHIO 
Largtsi EurJuw vc Factory in America 










£ u± r ujLrAK a jj v n ft ± 




of the entrin^ 



_ TV* f Try the on* l it© for 30 dn^ta, Tf yon are 
qj 5 i rial not fully Htttjp'i' '", return It and we 
■ i . will promptly refund all money paid aa, 

Domonalrntor .Agent* wan tod In every hunting 

f i'iimmuiLltii Kptvlal wlidlceftlo prli'O cm flr*t 
ml f Lt ^.■>1<I. Single cyl inder, 2-S h, p, Dnuldecylin- 
der, ^“3) b.. p. l-ejdinder* £»-&G b. p. Thorough Ij 
lasted before shipment.. Cornea to yon complete 
wit h boat btti n«« a n i L ready to ru n~ W r its for free 
catalog tPstimoniriB btid details of the grrat. 
<?£ t p rot eel It © tujt ra n t y ever offered , Buit- 
aLio for any bout from canoe to CTUlwr. Aiuo 
railroad truck All si zee In stuck ready 

to ©hip, rite today for our woutlerful 
diMUQEiHlrator offer* Hi) 

DETROIT ENGINE WORKS 

1271 kSctigg Avenue. DETROIT. MICH. 



*ou ah; we vciy jyege *oa im merits* 

E5,iJtXl ©ntLe-tierl one™. Mute rial nod work mil nw h ip. 
guaranteed for IB© yum*. 

Greafesf Engine Bargain 
Ever Offered! M 

Fewest moving parts of anyprac- 
llcult'niiinoonthe rnartet, Nothing 
complicated or liable Co, eat out 
of order. Only throe moving partH;. 

Jiitra Iona pi ©site white broaw hear- 
IncH, Vanadium steel cranlHsliart, 

Adjuitible Bteid connecting tod. All 
toearintr aorfacr'a grnun-1. French 
fray iron caatia^tt. Water- proof _ 
ignition system* Kuna at any njx^tl from trolling to racing. 



Pfrrfddlj^S 
eo«Bt*f- 
bn.lR.nij cl 
L No ribrailiMi. 



2 H.P. COMPLETE 



$OCOO Buys the Frame of This Boat 

™ v Including illustrated initructicni to finish 



Length 23 

\ j 5« 1 1 * 

i >/9U << p. motor 

^U. i ■ i * ^ i ^wei; ■ rnl 1 -c-s i 1 'S l i . p , nw- 

w| . |9?v - '' -t 'B tor, 15 miles, 

{ yW A sJL' The Beat 

m , IK Boat Bargain 

JHS of the Year 

K apyJI . . .taSjr j^BRi ■• 

1 >: ' i :-• ■ it ,-•...- 

VN r " : . '■. S I : « - ! !• :•■- ! :• -•. 

“I;- , 9 : : : -.!f: ’'■ ' ■ !'i -4 

- : - r ' ‘ '"l .. ■ 9 ■■ m ! L mi !■ in.i i -e i i 1 i.| 

p&rt oi the material 

die knock down, everr piece etu ui shape, iTiielLluetl pud ^ccurateiy fitted 
vo that it wi(l jn sii^ediei the rirlit way only, BuiEd your boat now H use it 
this seav .011 and you can then sell ■! lurdooUr yciia Lnve^ntrbt. bar years 
we have been. establishing itniuur} in die Ik.-i l Ijuilding tmsiciehv. 

tree eatalcg at liallir liargeliu. idring fu.ll dolttli. A pmcai briar* U. 
BROOKS MANUFACTDMNC CO ,7®I ft u «i Av©.. Saginnw, Mich. 
!Tli© ofdwt and largest fi rj^i uf its ti mi in the icoi’ W, 



With fittings, Icclud 
Inf prupelJ trend 
nliifrUig, stuffing I 
box.wiringnClc I 



This is a powerful (nriue for HigTi 

Slirttt oniop'ete with a] i fi ningN- 'rfH C t, s 

AuvoLiiiely Kebahle. Extra Power .„l«[ ‘n|L 

and Extra Wear. Couput, SJknt, rc^y - 

Lcsw tJEihid|ir oi?(t r Prrtrr' twij^yule, ■"> 

revtrtiiijr engine. £ Year Guarantct, ‘t ** y *A - 9B jiKB 

So sun i'. Ic .l -M 0 lii .11 1 or C ti i id . Ail r In h j W 

["sed in tV ’• eminent Harl'nr 'Sier'- >i 

vii.e iiinl Chk^g-J Police lio-ots- • % 

3, 4, 5, ft t and IO H,P* 

Prlc*;?* Are In Prupnriinn V 1 

Sp«>cu3 Prices to Boa* Builders and A^eats - J /■ • j 

Our K-ijfinn Kook No. Id K. eonCaJiH valuRbl« faeta 'fl - 7 ‘ ’■ 

about Man na Mnsin un n»4 de*eri hen ccimplc Le lir.c. 1 

iTiblK ON REQUEST ^ 

NORTHWESTERN STEEL & IRON WORKS, 707 Spring 5 l. Ran Quire, Wii. 



WATKINS' SPECIAL MOTORS 



BANK OF ENGLAND NOTES— Every one may not 
know that the Bank of England notes arc made (rom 
new whit© linen cuttings — never from anything that hat 
been worn. So carefully is the paper prepared that even 
the number of dips into the pulp made by each workman 
is registered on a dial by machinery, and the sheets are 
v minted and hooked to each pCTSnn through whose hands 
the^r pass. They are made at Laverslroke, on the River 
Whit, in Hampshire, by a family named Portal, de- 
scending from a French Huguenot refugee, and have been 
made by the same family for more than one hundred and 
fifty years. They are printed within the building* there 
being an elaborate arrangement for making them so that 
each note of the same deno mi nation shall differ in some 
particular from the < 3 (her. 



i H-, P, Slnelv Cylinder . - jO Ibn. 
b H. F. Double Cylinder , . 6* lb* 
— B WW 4 ll H. P, Four Cylinder . , It+lbi*. 

1 A strictly >1 TO FI GHA PE Motor that 
KDiAAf 1 _ will Hive rLinl EFTICiEMT wrxLce. 

' .■’ i’.’WW Kspe^iull}' ndrijited for CANOES ind LlChiT 
‘ TgE- ^ & DATS. Altmiiiiiim basa* eopner water 

V jini'ket, eLtH'l shwft, bnumEO bcurinne. 

w THE WATKINS MOTOR CO. 

637-339 We*t Sixth Street CINCINNATI, OHIO 



Make a Motor Boat of Any 
Boat in Five Minutes 



You can do it with the Waterman 
^ Out Board Motor, which you can 

Quickly attach (and detach) to the 
-jKMrt stem of any skiff, rowboat, dinghy, 
A 4V9r ' punt, sail boat, and have a good 
motor boat. It is not a toy, but a 
nT,.ll Urff\ . reliable 2 H. P. Marine Motor that 

will drive an JB-ft. rowboat 7 miles 
Hp'/ ■ |tt| an hour, 1 hours on one gallon of 
gasoline. Simplest motor made. 
Weight 40 lbs. Six years successful 
results behind it. Canoe and larger 
motors— light weight models K and B 
Mi ll I ' m t S Je ..,. .-:' - J — LIFE GUARANTEE. 

waterman marine motor CO, 



■ BOAT MEN 

UV1 m 4 1 informal ion on 

speed wheels, reverse gear^ and marine 

V hardiv a re E v erythi ng n ew r an d u p- to-dat e. 

V Price* Right. Satisfaction Guaranteed 

Wfl '-arrv hn iriiilV»ri!j* dltuck and fhn oink* PMl pnwupt ihiiC- 
n- t llT:l-.,T 1 lj UV4t VJU UliJiM' H fiXT OUT 1 * 1 ? LI rjlitl.-lf 

MICHIGAN WHEEL C(»IIANV 
)6ir.ioil Street, CRASH RAPIDS. MICHIGAN 



1 507 Fort St_ p West, DETROIT, MICH., U- S. A. 



Marine Engine 



Oils MICHIGAN SPEED WHEELS ■ 
'ERSE GEARS & MARINI HARDWARE 



5 Years' Absolute Guaranty 






Gile 

Launches 

"Made In the Heart of 
Motor Boat Country" 



T HE finest type of small boat architecture. Classy design ; 

grcal speed ; ample power . assured safety ; low r cost; expert 
build ; dependable, reversible engines i crealest possible roomi- 
ness. buoyancy and seaworthiness. Dry in roughest weather. 
16, ia W. ai-foot models. 

Hitl la of Beawmed timber, Klnutly builtai3(l iheathed inside, Clean- 
cut from stem to ste™. liras© d«ck hardware. Driven at high ©peed 
hy thei .famonB 3 -f’ycle, non-cranking tiile Engine— positively reveral. 
ble— eortroiled by one lever. 8^5, S, 10, 15 horsepower. Engines ind 
boat eflnlprneiit ©old separately. Drop os a poatel TO -If A Y for the 
hfl 1 1 liduiiiv, money -sav ij i g f raft C.auklugue, SSflDl*l l s-N. Lat*n«h, M7- 

GILE BOAT & ENGINE CO„ 901 Halo St., Ludlugton, Midi. 




(Thia La tbe 
16-foot Ideal) 







ROBERTS MOTORS 



THE MOTORS THAT 
NEVER BACKFIRE 





THE ROBERTS MOTOR CO., 1 41 9 Columbus Ave., Sandusky, Ohio 



AEROPLANE MOTORS 



MARINE MOTC 



Order Promptly to Insure Delivery 



Standard Models in Stock for Prompt Delivery 



Complete Aero Catalog on Request 



Complete Catalog will be Mailed Upon Request 



THAT MAKE FLIGHT CERTAIN 



c, o. Hadley at mixeola, n. y. 

Flies at first trial on half throttle and 
carried one passenger* Powered with 
a Model 4 X Roberts 50 H. P. Motor. 



Special light weight models for speed boats, 
canoes, and all installations requiring extreme 
light weight. All models furnished in nine 
to 60 H. F., 1 to 6 cylinders. 



CHURCH TAXES INCOMES —The Westminster 
Presbyterian church m Milwaukee ha* solved the riddle 
of htusv to keep out of debt by imposing a tax on tile 
incomes of its members. Incomes of fl,0£R> or less arc 
assessed £ per cent, those from $1,000 «p to $3,000, ft 
per cent. Pew rents as. well as collection* have been 
abolished. The church made its budget in advance, was 
enabled to compote the expenditures and to make them 
fat the re% r etiue t and after trying the novel experiment for 
a ^car is not only without a deficit, hut has a surplus 
which is to be invested.— Washington Herald. 




Reverse Gear 

Controls Your Motor 
Boat Like an Automobile 

By moving a single lever this gear makes 
yotir boat stop, go forward or backward, as you 
please. Engine doesn't stop. Nearly 6000 in use. 
Write for interesting booklet. 



smith & Baldridge machine co. 

62 AMSTERDAM AVE. DETROIT, MICHIGAN 





Mu it remarkable it.ii intury n.ci rmnnr rvrr ■•liercit Inr tlie unuliry. 
t>]»-rrtes. 'sii xavulin;. hr-rfm-iv. oh-L naphtha w distillate. Run? 
■my lemil d «sn:il| mrrh I n-cry — lathes . saws, ■e^ralur- teml 

jfi tnr!ep. wider syileni, <LitL.a-k lijtb? oaffit. f %'i>f nt .ill cuvmpiSh: atvti — 



Thts Engine wiH do 
youn work for only 



B Cents 
Per day 



a w •rn.'in ■■ s t.ru cin run it. Best nwtrrUt and * •rfcsiiiinthJjt uui :* ar- 
flislcr'] tm \ bijj rrsputnlt'le cmtctTii the s "if .'aH if it u.»it fSG'f?. H|£ 
MbN'l-y law TljjeSi^i atiil d^jjers-. M'riie Y L '1)A Y inf |j|p l.iCj]0£. 

CHAV WtTftR COMPLY* 732 Charlotte /Uenue. Petra H, Mich. 



T eM MABINE ENGINES 







Reliable in every emergency. Speedy and 
economical Easy to install— real pleasure to 
operate. Correctly designed and constructed. 
Best engine 



For Rough Weather 



Will stand up under strong- 
est seas. Right size and type 
for all craft up to 65 ft. 1-2- 
3 and 4 cyl 2 h* p + and up* 



TERMAAT & MONAHAN CO. 

Department A OSHKOSH, YflS. 







“Runs Like A Scared 



Write*. Cl eburti^ fxrjid}-, Mrmr^omery, Alfl.. who. whilp j'tftm BTt*£n 
nt motor*, uwrugi'i) l£.lhl uiLIon jrt htuirun « H.02 luile rLver 



erfection Marine Motor 



is ho- worthy nf ibn? iiiubc it the boot. We hiultf 2, 2lf , ajfc, 4, 4 imrl ? ST F. iu 

hl^t A Wll-H few nf tmjlizia ilio rlmfllo f y I NihI eh ivn'I .H (■: i 3l» }) F ha Lbe two, 

kt»]i Si wotkinc on knr<f loivinjr, thi-c-i* a n i! (uur-fyfci n il«f eft iri nc*, Prlt« i-KOKcfttnn 
ferrying- nr filBiiNeina jaunts— ft ml St WlLS Sa.-t U Long as $40 to 14S0 nf^unUnir fli tf |» artel tlorift turner. 

Vrlto for (ifarioE. CAILLE PERFECTION MOTOR CO*. 105 Cailtc Su Detroit, Midi, 





IP!*! 



<w 






DRAFTSMAN 



ii 



Will INSTRUCT PERSONALLY 
limited number selected, ambitious men in * 



Practical Drafting, Detailing, Designing 



Draftsmen Drawing $125-$ 150 Monthly 

Are NOT MADE in Schoolrooms, 

Are NOT MADE by reading books. 

Are NOT MADE by making Copies, 

Are NOT MADE at home drawing pictures 

from printed book lesson. 

LET ME TELL YOU: 

It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 




FREE 



This $13.85 

DRAWING 

OUTFIT 

Hid Free Position* 



As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity ol PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary* 

, - INSTRUCTION UNTIL COMPETENT and 
glve PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF 7 * you can only learn on 
PRACTICAL WORK which I furnish you. 

am™* CHIEF DRAFTSMAN 
Div, 19, Eng's Equip’t Co. (Inc.), Chicago 



Please J/ettffon Popular Mechanics 







Dealer s price to you now 
and easy monthly pay- 
ments on this marvel- 
lous new type engine. 



Best Shop 
Engine 

3 horsepower. 

Air Cooled. 



Has a Spark 
Retarder, 
Send free 
coupon. 



This Marvel- 
lous Chilled 
Cylinder Gasoline Engine sent Free 

Yes, absolutely free on the most liberal 
offer ever made. Use this engine ten 
days on your own place then send it 
back at our expense or keep it on easy 
monthly payments at dealer s price just 
as you choose. Send direct to the 
engine works and save dealer s profits. 



Power 

Equipment 
for FARM 
OR SHOP. 

Ha vp your own power 
plant. With Schmidt's 
Cttfty new type I m Tig- 
ers, pulley shafting, 
bearing, etc., ait small 
^o^t. On this h pec i fit 
introductory offer you 
cun get engine and 
power equipment tit 
denier's price. SEND 
FREE COUPON NOW 






TAKES UP 
LESS FLOOR 
SPACE. 



No MoneV engine to you on your request without a cent down in 

J any way. Get all particulars of this amazing free offer. 

F asv Payments Take long time to pay on your own security. No notes or mortgages. 

Same price as for all cash. Most liberal terms ever made to you. 




5 Year*' Guarantee fHnSSJ 

der Gasoline Engine is absolutely guaranteed in 
every part for five full years. You take no risk 
of any kind. You get the best and most econ- 
omical engine on earth. The only engine with 
a chilled cylinder for all kinds of power work at 
the engine works’ price. Send the free coupon 
now for catalogs and all particulars free. 



FREE COUPON 

Schmidt Bros. Co. Engine Works 

Dept. 119 Y, Davenport, Iowa 

Gentlemen: Without any obligations on mr you may 
send me free and prepaid cataloK explain in k your new- 
free offer and caiy payment lermi im Schmidt's Chilled: 
Cylinder Gasoline Engine. 



Schmidt Bros. Co. Engine Works 
Dept. 1 1 9 Y Davenport, Iowa 



Addnrss 

J, * -J. * i . f \ p-lSl 




Here’s 

to Your Good Health 
and Pleasure 

Come— follow the arrow til you 
join the merry throng of palate 
pleased men and women who have quit 
seeking for the one best beverage because 
they've found it — 



Real satisfaction in every glass-snap and 
sparkle— vim and go. Quenches the thirst- 
cools like a breeze. 

Delicious — Refreshing — Wholesome 



Send for 
oufint crest- 
ing booklet, 
'"The Truth 
About Coca-Cola* 



5c Everywhere 

THE COCA-COLA CO. 
Atlanta, Gi. 



Whenever 
you see an 
Arrow think 
0 L G o c a Cola 




